a = 


7 . a iS = 


Tue NATIO 





AUGUST, 1910 


CONTENTS 


The Southwest—Its Splendid Natural Resources, Agri- 
cultural Wealth, and Scenic Beauty . .  s. . parron 


Witt 22 Wits TeAriiike 


A Land of Eternal Warring - + SIR WILPUID 7. GRENFELL, 


A yrke 24 Te) ie Pe 


Dee AP a 


Notes on the Deserts of the United States and Mexico 


With 6 lice TMS 


Camp Fires on Desert and Lava . . . 7. HORNADAY 
PUBLISHED BY THE 
NATIONAL GEOGRAPHIC SOCIETY 
HUBBARD MEMORIAL HALL 
WASHINGTON, D.C. 


1 
diet pds f 
| . * ‘ a 
ina Fe el i ls ths 


a PA 





NATIONAL GEOGRAPHIC SOCIETY 


HUBBARD MEMORIAL HALL 


SIZTEENTH AND M STREETS, WASHINGTON, 0.¢C 


HENRY GANNETT os fF 
0. P, AUSTIN 


GILBERT H, GROSVENOR, fmTos Ano tieEcTOR 


FRESIDENT 
SECRETANT 


O. H. TITTMANN 
JOHN JOY EDSON | 
Fi &, EICHELSENGER . 


VWITE-PRESIOENT 
. TRESIURIW 
£557. TREASURER 


JOHN OLIVER LA GORCE. ASSISTANT EDITOR 


1208-1516 
ALENANTIER (1RAHAM BELL 
Inverter of the idephone 

Haney GANNETT 
Chanman of LS, Geographic 
Beara 


J. HOWARD GORE 
Pref, Ermeriiiie Mathematics, 
The Geo. Washirigien Linn, 
AL. Oey 
Arcic Eaglorer, Major Gen‘! 
iS. Army 
HILBERT H. GROSvENOR 
Palitter of National Geoorogele 
NingEtine 
OEE ONS SMTi 
(hrectar of UU. 3. theological 
Siriey 
©. H. Tirraann 
Superiniendent of i. 3, Comst 
grul Goodetic Survey 


Jonn M. WiLson 


Brigadier General U0, 5, Artis, 
Fornned> hie! if Emgineers 


BOARD OF MANAGERS 
1809-1811 
O. PL AUSTIN 
Chief U.S. Mureseu of Steflsece 
CHARLES J. BELL 
Prosident Americen. Security 
anal Trost Go, 
T. €. CHAMBERLIN 
Professor of ecology, Univer- 
sity afl Chicago 
GEDgoe DAVIDSON 
Proforeor of Cieegraphy, Unie 
versity of Lalboma 
JoHN Jov Enson 
President Wasbirtetet Loan 2 
Trusl io, 
David. FArmrcnihg 
in Chance of Agricultural Eu 
Porations, Dept. of Agric. 
A. J. HEXSRY 
Professor of Meteorsloge, U, 
S. Weather Burned 
LL. PART MVERRIAM 
Chief LW, S&S Wokepical- Survey 


1310-1912 


Hexey Fo BuouNT 
Wier President Am. Security 
and Trius Co. 


Roar Admiral U, 5. Ne, Fare 
meriy Supt Li, SR. Navel 
Ciserrapory 


F. ¥. GCovILLE 
Hotaniat, U.S. Denar of 
AgTMUIUTE 
JOHN E. PILLSBURY 
Rear Adimiral U,-5,.N,, Poa 


Merny Chiat Bureau Af Navi 
Genel 


RUDOLPH KAVEFMANN 
Menaging Eadlitor, The Everring 
Siar 


T. LE; MacDonwaLb, M, D. 
Winurs Ll. Moore 

Che LL OS. Weather Boredu 
S. NX. BD. NORTH 


Parmer Director U.S. Bu- 
rean of Conse 


To carry out the purpose for which it was founded twenty-two years 
azo, numely, “the increase and diffusion of geographic knowledge,” 


the National Geographic Society publishes tits Magazine. 


from the publication are invested in the Magazine itself or expended 
directly to promote geographic Knowledge and the study of geography: 


Articles or photographs from mentbers of the Society, or other 


Tiends, 


are desired. Contributions should be accompanied by an addressed re- 
turn envelope and postage, and be addressed: 


GILBERT H. GROSVENOR, Epironr 


A. W. GREELY 


C. Hart MERRIAM 


©. A, Trt ann 


RonerT HOLLISTER CHAPMAN 


G kK. GILBERT 


Entered at the PontOfier at Wastlagton, Dh 


ASSOCIATE EDITORS 


ALEXANDER GRAHAM BELL 
Davin T. Dar 
Davin FArmcHILD 


Hucy M. SMITH 


SN. H. Darron 


if eeond-inee Anal) Matter 


Coprricht, 1010, hy National Geagruphiie Society, Washington, DF, All rights reserved 


All receipts | 


THE ABSOLUTELY ACCURATE 
TIMEKEEPER 


The Hamilton Watch 


“The WATCH for Discriminating Buyers” 





| No. S50) 
WITHOUT A. PEER 


EVERY ONE A MASTERPIECE 


TWENTY-TWO STYLES 
| 


Acknowledged by All Experts to be 
America’s Standard Railroad Timekeeper 


HAMILTON WATCH CO. LANCASTER, PA. 


Your courtesy in mentioning the Magazine when writing will be appreciated 





Capital One Million Dollars 


United States Trust Company 


Chan. W. Warden, Operated wearer 1 ferciron of George W. Farra, 
| a President Ctew States fredjgary Vice: President 
| James Timmbble, Oe parfeencng Richard E. Claughton, 
Fisat Wie n-Pew tt aitid See T ~ 


Colm H, sine I Washington, 1). C. chee: oma, a 


Located in the world’s most attractive residential city, with real estate marking « continuous and 
hvewleh if Eee ee in walues, we offer for eale notes in denominations of hve hinedrecd and a thousand 
dollars and multiples thereof, yielding fwe per cent ood arcored by fret mortgage on high-grade 
local readenece and business property, which make a non-Huctuating and absolutely sound invest- 
reat. 

These notes ate parte of loans made for investment of cur own hinds alter most careful and 
conservative Valuations of property by an experienced committer of Our directors. 


fn fhe conservation and Aandting of personal or veal property, whercsoccer Jocated, bis 
imatidetion offers the Aighest class of shilled and responstile service ag eecutos', adminertrafor, 


euurdian, commer, frases, chorow agent, ntortver, assigerd, regione, freeifer ded fiat) 


ured, aed ad all offer leritiundie functiary trasts. 


This Company solicita the better claza of Jarge or wroall local and non-resident depositors, to 
we bienery i sap th the highest type of banking service, and pays 3 per cent on minimum muonthty 
balances of both checking and savings accounts, 

Bills of exchange, letters of credit, travelers checks convertible inte the currency of all foreign: 
counties: Funds transferred by wire or cable to any part of the world. 


BROOKLET UPON APPLICATION CORRESPONDENCE INVITED 


Knowledge of Investments 


The present situation in the feld of investment is 4 most uncommon one. 
Sound Eainda, suitable for persons dependent upon income, now yield ap- 


proximately 5 per cent, Other issues, of a more or less semi-investment 





type, may be obtained at prices to yield about 6 per cent. Under the circum- 


stances you should not [ail to give special thought and study to the subject of 
sound bonds. The broader your knowledge, the better equipped you will be 
to invest your money with safety and proht. 


We shall be pleased to send you a copy of our bookler “ KNOWLEDGE 


|| OF INVESTMENTS,” without any obligation on your part. The following 


subjects are discussed in this booklet: 


1. The Wisdom of Studying Invest- 5. Management of Corporations. 


6. Duties of Directors and Operat- 
3 : ing Officials. . 
3. Sinking Funds. 9. Declaration of Dividends. 
4. Payment and Delivery of Bonds. 8. The Question of Income and 
Marketability. 


Write for Booklet No. 440 


Wastnates Seerseemniieh Spencer Trask & Co. 
= | ia 43 Exchange Place, New York 


729 tSth Street. | 
Albany, N.Y, Boston, Mass. Chicago, Il. 
Members New Fork Stock Exchange. 


Your courtesy in mentioning the Magazine when writing will be appreciated 


We are suggesting at 
this time 


Listed Convertible Bonds 


a6 an investment for 
banks and individuals. 


A card showing all 
issues and giving the 
data on each will be 
sent on request. 


Swartwout & Appenzellar 
Members N. ¥. Stock Exchange 


44 Pine Street New York 





| F you have any map work to be 


done, sed it in mow. Just the 
minute the census figures are avadl- 
able we sholl be so rushed that 
deliveries wil] be uncertain. 

Engraving, color work, hook and 


general printing, and binding. 


THE 
MAT THEWS-SNORTHRUP 
WORKS 
t+ in WASHINGTON STuncT 
BUFFALO, N.Y. 


Sew Yrs Ceri 

Miclieon Aqua Gorden ‘Tower 
CLEVELAST LP 

Citigeie Midldiag 





In the purchase of bonds the value of a 
banking firm fo a client depends upon the 
scope and efficiericy of the service rendered 
and the infegrity and experience of the firm. 


The Purchasing Power 
of Our Clientele 


frequently absorbs even large issues 
af bonds between the time this Mice 
azine goes to press and is delivered 
to its readers, For this reason we 
usually find it impractical to offer 
specific bonds in this space. 


However, we are in a position at 
all times to offer a wide range of 
safe, marketable bonds, yielding 
from 4% to 6%, and we invite in- 
quiry when you have finds avail- 
able for investment. 


We believe we can convince you 
that the steady buying of bands ree- 
ommended by this frm is one of the 
best forms of investment. We are 
equally confident that nowhere else 
will you find a more reliable or effi- 


client service. 


HM’ rite for latest Bond Circular, No, AN48 


N.W. Halsey & Co. 
Bankers 


Dealers in Government, Municipal, 


Railroad, and Public Utility Bonds 


SEW WORK PHILADELPHIA 
40 Wall St LAZL Chestnut SE, 
CHICAGO SAN FRANCISCO 


152 Moco St. 424 California St 





Your courtesy in mentioning the Magazine when writing will he appreciated 

















A Trio of Travel T reats” 





J / Eare convinced that you should have in your library the 

) ¥ three splendid volumes of travel from the graphic pen of 
Mr. William Seymour Edwards, well known to you as a member 
of the National Geographic Society, and therefore make you a 
special offer of the books, carefully packed and express prepaid 
anywhere in the United States, for $5.00. 


On the Mexican Highlands 
By WILLIAM SEYMOUR EDWARDS 
[00 [Hlustrations f! 43 Postpaid (i! 5.) 
A mest interesting and intimate descriptive of that wonder country, the 


Treasure House of the World, Old Mexico, its ancient customs and quaint 
peoples, 


Through Scandinavia to Moscow 
By WILLIAM SEYMOUR EDWARDS 
(OO. Illustrations Off] Postpaid (LL! 3) 
Not to travel at leisure through that part of Europe, so full of romance and 
legend, with such a writer is an opportunity lost indeed. Mr. Edwards is an 


Amencan who looks with seeing eves on the conditions confronting him in 


the lands of the North. 


In To the Yukon 


By WILLIAM SEYMOUR EDWARDS 
POO [ifosl rations $1.73 Postpaid Ls, 5.) 
This book was posted in the Carnegie Library high among the honor list 
of the doven most called for and frequently read of the year. Mr. Edwards 


takes the reader into our vast Northwest, and so absorlsing is his-style that 
ane seems to be actually traveling over the country with him. 








JENNINGS & GRAHAM, Publishers, Cincinnati, Ohio 


Your courtesy in mentioning the Magazine when writing will be appreciated 





— _—= 


THE HOME OF THE NATIONAL GEOGRAPHIC SOCIETY, WASHINGTON, 6. ¢ 
An Ausociction onmnioad fog “the increase and diffieion. of geographic hninwiedee." 





Pidase detpeh and fil in bien and seme! fo the Secretary 


Kecommendation for Membership in the 


NATIONAL GEOGRAPHIC SOCIETY 


The membership fee includes aubscription to the 
‘ational Geographic Magazine 


DUES : Amaia mapberdog ii LS. #2 0D atvttiom! goprralpedadiigi ikrion}, $10. Canacha, 82M): fife aern- 
becreluige, 90) paee ake renilandes paveble to Mational Leographer Society, and i wt a. clniece rect by 
Me, T. comft, gett) oe epee Grles 


er 


ro the Secretary, Nationa! Geographic Society, 
Washington, AC .: 


I mentnate 


Address 


for membership in the Society, 











eee 
Feealife Dlialh Ih aag BMNWTIFEs. = Lut 


FPOSITORS IN THIS STRONG COMPANY are protected by its 

capital ($3,0000,(00), surplus ($2,000,000), and stockholders lability 
($3,000,000), « total eur of eight million dellars. The Company is under 
Federal supervision, just the same as a National bank. 





American Security and Grust Co. 
STW. Corner Fifteenth Strect and Pennsylvania “Avenue | 
Oprosity Minited Sales Greasury 
Sate. De pecrnit Hares at $5.00 Letters ot Credit, Trav eleta 
and Wowards per Year Cheques, Poreiqn Drafts 
















IFT-VANS will be pro- 
vided for prompt 
loading in any city of 
| the United States or of 
- ——+ = Se | £ Eroepe. 
| BOWLING GREEN STORAGE & VAN CO. @in no other way 
AS 18 BROADWAY, NEV YORK. can Household Goods 
Trans-Atiantic and Iniand Removais. BSNEGNEM PerORe SE 
| Fath jun ocean, in absolute se- 
oe curity, with despatch 
nnd economy. 










BOXING NOT REQUIRED 





ik WASHINGTON, AFPLY TO 


Security Storage Co. 


te 
Tk 
Te 







*; 


BOWLING GREEN STORAGE AND VAN COMPANY 
18 Broadway, New York 


Cade Addressi Bostingvan, Sew York Sodas: A fC. Pitth Eithod, Laeber’s Cable 


liao Fifteenth Street M.W. 









Your courtesy in mentioning the Magazine when writing will be appreciated 


VoL. AXL, 


Aueustr, 1910 





THE SOUTHWEST 


Its Splendid Natural Resources, Agricultural Wealth, 
and Seenic Beauty 


By N. H. Daatros, or THE U. 5S. GeoLoGicaL SuRVEY 


SoHE southwestern section of the 
Unitecl States 1s a province that 
presents many special characteris- 


tics of phiysiography, climate, resaurces, 
and capabihties which are mot as well 
known. ag they deserve to be. The terin 
“Southwest” is usually applied to New 
Mexico, Arizona, and southern Caltfor- 
iia, an area of about the size of New 
England, New York, Monnsylvania, 
Maryland, and the Virginms. Much 
public attention has of late been attracted 
to Arizona and New Mexico im connec- 
tien with ther adm‘esion to statehorsd, 
and one gratifying result of this has been 
a greatly increased interest in their re- 
scurces antl conditions. 

Exeluding the populous and thbriity 
coast region of southern California, the 
Southwest) is the most thinly populated 
and least developed portion of the coum- 
try south of Alaska. As this condition 
is dive mainly to a climate so arid that 
but little can be raised without irriga- 
tio, its futere development is to he 
measured by the utilization of the vast 
volume of flood waters now goin to 
waste. This water can ‘be applied to 
millions of acres of level lands with rich 
soll, whith with the unending: sunshine 
of its: mild climate will respond with 
large and profitable crops. 


Unfortunately, there is not enough 
water for all the land, but there t= suff 
cient, of all wore utilized, to sapport a 
population many times as large as the 
present one. The Government is now 
spending $12,000,000 -in reclamation 
projects in Arizona and New Mexico, 
whieh will spply water for mearly one- 
half million acres of fertile lands. This 
will give great impetus to development, 
and in time, when settlers tuke up the 
reclaimed land, there will be a large in- 
crease in. its agricultoral productions 

In the great coast region of southern 
California, with a population of nearly 
6oo,00o, the principal product is the 
orange and other Fruits, with a value of 
about S20,000,000 a vear, while in the 
inland districts the mining industry 
the largest source of revenue. Portions 
at the Southwest are richly procuctive 
of various minerals, notably those of 
copper, and recently southern California 
hns become a heavy Ecouliaeee of putrn 
lei. The value of the copper, oi, and 
other products of the ground aggregates 
about $75,000,000 a Wear. 

Tt is probable that further exploration 
will disclose large additional supplies: of 
ores of various kinds, especially those of 
low grade, which will prove profitable 
under improved methods of reduction. 
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THE SOUTHWEST 


MOUNTAINS ANT RIVERS 


As shown int the imap (page 632), the 
Southwest parcsents a variety of topo. 
Eraplic feniures, and many of its eco- 
niinic rescurees are closely related to 
them. There is great range in altitude. 
with corresponding vanation in climatic 
conditions, Ome of the most <ileent dea 
tires 14 the wide high jilateau of morth- 
em Anzona, which reaches an altituce 
ef Sooo feet. Lt is stirmitintel by vari- 
ons Voleatic peaks, notably San Fran 
cisoo Peak, which is t2otr feet abwye 
sea level, 

To the east this: district merges into 
an irregular series of high plateaus, con- 
stiluting the western half of New 
AMexica, 

Te, the west and south it rope bw 
hinge steps into the great region of 
desert vallevs or holsoms of Nevada. 
western Arizona, and sontheaster Cali- 
furmia. These deserts are wide Tot 
plas, Wing between mountain ridges of 
varving lengths and heights, ridges 
which are all very rocky andl iostly tree 
less ad trend) north and scath, | 

Diapenally across senthern California 

there extents the long carving ridge of 
the Sierra Madre and San Hernardino 
Motintains, between which aril the ocean 
es the Jaree oval area known as the 
valley of southern Califomia, This yal- 
lev is the great citrus fruit district, an 
Los Angeles, Riverside, and the many 
other settlement= He on ite gentle sea- 
ward slope. 
There are two great overs jn the 
Southwest, the Colorado and the Rio 
Grande, The Colorade River bas beet 
compared to the Nile and the Sra Lerity 
is notable, Both are sirens of the first 
rank, rising in high tmotntains; aod 
finally eressing a brood region of semi- 
tropical, nearly rainkess deserts, Hoth 
cropty into seas in nearly the sane lnti- 
tude, and ther lower courses are throcigh 
wide delms of fertile soil, The anniral 
overtiows add new sediments fertile with 
jlant food and at a time favorable for 
the crops. 

The avrienltural capabilities are 
closely similar, but while much of the 
lower Nile Valley ts utilized the Colo 


(a 


rade Valley is just herinning to be set- 
ted, ‘The watershed area of the Cola- 
rau, with its two head branches, the 
tircen arul the Grand, is over 20c,000 
stare miles, ts course 2,900 miles in 
length, amd its anni! clischarge is 
Pooc 000 acre feet, or enough to Mover 
that number of acres one foot deep. 

The sediment which it carries each 
Year into the pulf is estimated te be sufti- 
ci th cover §3 square miles one foot 
Jeep. For 209 miles af its cours: wcross 
the high platern of northeastern Arona 
it cits the wanderfyl Grand Canyon, 
which in places is nearly a mile deep. 
South of the camim it flows mostly 1 
brea! valleys, but cuts throweh several 
desert ridves, finally passing out into the 
wide delta platn extending ty its mouth, 

The Rio Grande is a large river rising 
in the tonntains of Colorada, travers- 
ing New Mexico from worth to seth, 
ant! finally constituting the lundary 
line between Texas and Mexico Its 
volume im central New Alexico varies 
fron) 200,000 to Over 2.000,000 acre fet 
aveor, with an average probably mear 
1 O00 0000, 

THE OUbSERTE 


The definition ofa desert given by the 
dictionaries, “a iiry sandy region with- 
out vevetation or inhabitants?’ fs de- 
fective, and the idea that it is necessarily 
fat is erromeous, Most portions of the 
avermce desert bear an extensive, though 
emnewhat widely spaced, flom. Many 
Heart Temicns contain nirmnerous <ettle- 
ments, the: Sahara Desert for instance 
having a population af 2.g00.c00, Loose 
san 1a triner feature, and mich more 
prevalent on the seacoasts and along the 
bottom bonds of tivers, There are wide 
areas of bare rocks, and the larger des- 
erts include mountains, ridges, mess, 
ancl ane CAATVCIIS, 

The ilesxerts of the Southwe«t ore re- 
mons of very scanty miuntall, parts. of 
Siem having only three inches a year 
and] evaporation oof eighiv inches or 
more, Mast of the ram descends iq very 
heavy Ineal <jorms which give rise to 
shart-Hyed torrents, sometimes of jrreat 
volume. oe 

[ have witheseed such sbonns, in sonic 
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eases far in the distance, and as a result 
seen a dry wash sucdileniy fill with a 
Sirtan 2 feet deep) advancing: mm suie- 
cessive high waves, The flow would fast 
& few lors, rapidly subside, and. per- 
haps the wash would not be a water 
course again for several years. 

The several large rivers that flow 
across deserts of the southwest accumu- 
late their waters: from ttelting suows and 
heavy tamtall im distant high mountaims. 

The temperatures in the deserts of the 
Southwest rise high in midsummer, often 
attaining 125 degrees in the lower lands 
of Death Valley and the lower Colorado 
Valley, 

The desert vegetation is alwava a 
source of atterest to the traveler, espe- 
cally the varied and conapicuwons cactus 
flora ‘he Saguaro (terres erzautewn) 
of central and southern Arizona | paire 
651) is one of the most nutable forme, 
It lives tn areas where the precipitation 
is only three or fiir mches a year, but 
is restricted to the warmer districts. It 
has wornderfal cqipacity for ramd ab 
sort of a lire amet of moisture, 
Whether frm a heavy downpour or a 
siht clunypering. 

The histaga (2chinevactus emeri), 
fey khown as watermelin or hurrel cac- 
tis, ian asseciate of the Saguaro, and | 
can ak) ony testimony te tts ose fulness 
as a most importiit water bearer. Dy 
cutting off its top and heating up the 
gulp with a stick one cu secure a draft 
ot watery juice of fair flaver which wall 
effectively quench the desert thirst. 

| once spent the month of Nayernber 
in the deserts of southeastern California 
investigating urtesian waters for the 
Santa Fe Railroad, and the expenence 
wis one of the most detightin! of my 
life. The climatic eanditions were per: 
fect, and the region was full of novel 
features of peology, flora, physmgraphy 
antl scenery which kept me greatly m- 
terested throughout the trip. 

Ome most tive awhile in the desert to 
tealize ite many charms. The brilliant 
siisets are especially tmpressive, and the 
plowing twiltghts followed by marvelous 
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effects of light and shade ‘at nightfall 
piles. great. velvety shadows along the 
SJlopes of the mountuine. 

The Southwest, however, 
features that interest even 
coastal observer, The most notable ts 
the Grand Canvon of the Colorado, 
which is in many ways the greatest 
natural wonder in the world, 


is rich in 
the mast 


THE GCRASD CANYON 


This canven is the milecdeep gorge 
ent hy the Coluradi River aeross the 
high platean ef northern Arizon. The 


ew from the rim reveals the most. sto- 


pencions panorama innginable, for one 
sees inte am area of about Ooo square 
miles thal with an endless variety of 


most tigged topagraphic forms of many 


beantiful colors. Oh the sky-line, to te 
15 miles away, is the edge of a wide- 
reaching plateau, and in the middle 
ground of the pictrre flaws the Colorado 
River, nearly a mile below one’s feet. — 

The features are so gigantic and so 


plainty in view that all sense of seale is 


ost, aml ft ois net until one has been 
down to the bottom of the canyon at the 
river level that any adequate sence of 
proportion can be gained. 

Tt is not a smooth-walled canyon of 
simple type, for, tstead, the descent is 


by BR Ssuctession Of great cliffs and long, 


step slopes, and the walls are an alter- 
Nation of deep recesses anil far-reaching 
promontornes Some of the latter «are 
several miles litig, ancl hroken inte itreg- 
tor buttes of many formes. | 
The canyon is a most siperh illustra 
tion of direct erosion, for the primary 
ageney in tis formation has been faw- 
ing water. The movenent of tolus 
down slopes, the action of frost, and the 
sculptoring by wind-blown sand have 
had an influence in the final details; Cer- 
tain differential earth movements—faults 
and fexing—fhaye alep canser) some mucel- 
ifieations of contour, The configuration 
of the featares in the canyon are closely 
réfated ta rock texture; the preat cliffs. 
many of them Goo deet high, and the 
Hateau, are due te nearly horidrital 
limestones and sandstones of very imass- 
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ive character, while the slopes are mostly 
of shale and talus. The inner V-shaped 
gorge, 1,000 to 1,200 tect deep, in which 
the river now flows, is eroded in granitic 
rocks, The stitectsion of strata. pre- 
sented in the canvon wills near El Toval 
Hotel is as Inllows: - 

Raihab limestone—Light-colored lime- 
stone, cherty in upper part, Foo. feet. 

Coconino sandstone—Gray ouassive 
cross-bedided <andstone, goo feet. 

Supal formatin—Rel shale and red 
slabhy sandstone, 1.100 fet. 

Redwall limestone. —Vervy massive 
grav limestone, mostly red on suriace, 
$50 fect, | 

Tonto formation —Slabby sandstones 
and greenish shales on massive basal 
sarnistone, 7oo feet. 

The basal candstane of the Tonto lies 
on granite amd gneiss, of which over 
1,000 fect are exposed, but locally on the 
opposite side of the ecamyon the 
underlain ty a mass several thousand 
feet thick, of Unkar formation, consist- 





ing wi rei) sandstone, limestone. aril ba- 


salt of Alguiian.age. | 

The rim of the canyon near the hotel 
Bl Tovar has an clevation of 6.866 feet, 
and on the river bank below there 1 a 
U', S,. Geological Survey bench mark 
reading 2,430, a drop of 4.430 feet. The 
viewed from the rim of the canvon, but 
on going to the bettom of the granite 
gorge the river is found ta be 250 Teet 
wide, 20 to 30 feet deep, dashing along 
with a declivity of about 13 feet to the 
mile, and in places broken by strong 
rapids, One can then appreciate the 
Tieroism of Major Powell's: famous tip 
down the river in f869—a thousand-mile 
vyovage in small boats through the entire 
length of Wis then unexplored canyon. 

ais yan wis discovered hy Car- 
denas, who Went to its edge in 1540 00 
a branch trip from Coronaile's rae 
tion, on information obtained by ‘Tovar 
fren the Mopi Indians. The original 
name given to the river was Tison, Span- 
ish. for firebrand, and it is to be regretted 
that the name lus not been retained to 
avoid the present confusion dive to the 
river having the same name os the state. 
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Formerly to reach the Grand Canyon 
it was teeessary fo stage GO miles across 
the plateau, but now there is a branch 
from the Santa Fé railroad at Williams 
which takes the tourist to the fine hotel 
El Tovar, built on the brink of the can- 
yon at one of the best view points. 


SOME SATURAL WONDKRES 


Coon Butte, another of the greatest 
wonders in otir country, is alse situ. 
ated in. the Southwest, but owing to its 
distance from the railroad it is seldom 
visited. Tt i a great crater-lke bowl in 
the platean, about tamuiles south of Can- 
yon Diablo station. ‘The “crater” is 
about 4.000 feet wide and foo feet deep, 
with an irregular encircling rim of loose 
rok fragments froti 120 to 160 feet 
high. The wall of the depression shows 
broken-off edges of sandstones and time. 
stones consilernbly upturned, and the 
rim consists of the ejected material, 
Some have advanced the theory that the 
features are due to the impact of a huge 
meteor, and a mining company has spent 
large sums drilling lioles to find the iron 
or other meteoric material, but withent 
success, Mr Gilbert's suggestion that 
the cause was a great volcanic Steam 
eruption is much more plausible. how- 
ever, for there are numerous volcanic 
vents al no great distance. 

The petrified forests attract many vis- 
itors, especially the most acressible one 
south of Acamata, a station on the Santa 
Fé ‘railraud a few mileseast of Hol- 
brook. There is a large quantity of the 
material tn sight here, some of it in large 
logs. One of these logs spans a small 
draw us a natural bridge. 

Arizona possetses a very picturesquda 
nmitural sicjdize of iieneationl spanning 
Pine Creek, in Gila County, 7O miles 
south of Flagstalf. Tt does not, how- 
ever, rival the preat bridges recently dis- 
coverad in Utah, Its span is Bo feet, its 
height aluut t25 feet, and its length up 
and down the creek is over 400 feet," 

Canyon de Chelly is one of the most 
notable scenic features in Arizona. (see 

*Sre 'The Great Natural Bridges of Utah.” 
Hy Byron Cummings, pp. TE7-O7, Nar. Lebo, 
Mac.. February, mio, 
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THE SOUTHWEST 


age O40), bit it is so far off the main 

ine of travel that it is rarely visited. It 
is cut (eeply into soft sandstones, which 
rise in vertical walls, with many outlying 
pinnacles anil monuments, Some of 
these features appear alto in the great 
wall of red sandstdne on the north side 
of the wide depression through which the 
Santa Fé railroad crosses the continental 
divide cast of Gallup. One of the most 
remarkable pmnacles of this wall is fan- 
cifully termed the Navajo Church, shown 
on page Cpr, 

THE FORESTS 


Few persons who travel across the 
Southwest reahze that m Anzota and 
New Mextco there are encrmous forests 
of valuable timber and that the lumber- 
lig i an important jnedust In both 
territartes there are several large forest 
reservations, and ome of these m Anzona, 
the Coconino Forest, with nearly 6,000 
square miles, | is the largest single reserve 
in the United States. The total forest 
tires reserved in Arizona i 14,250,130 
acres, or more than 24.000 square miles, 
and in New Mexico there are 10,q71,711 
acres, or more than 7.000 square miles, 
Southern California also has several 
large reserves, 

The Coconino Forest in Arizona oceu- 
pies part of the great plateau in which thie 
Grand: Canyon i cut, and extends to the 
brink of the canvon. Tt covers a wide 
area abant San Francisco Mountains, and 
extends southeastwarl for 200 miles 
along the south edge of the plateau to 
Ncw Mexico, Its: extension mi that ter- 
ritory is known a the Datil and Giln 
reserves, ccprising A,052.450 acres, the 
largest reserved) area in the country, 
There are other large reserves in varius 
portions of both territories. 

The principal tree in these forests is-the 
western yellow pine, and not the white 
pine, as cotumemnly reported. [te lumber 
is only of moderate yalue as compared 
with high-class woods, but its local im- 
portance is very great. The trees: grow 
from 80 to 125 feet high, and many of 
them 3 feet in diameter, [nh 1oo8 this 
pine constituted 06.5 per cent of the lum- 


bs 


ber cut in Arizona and 87.7 per cent of 
the cut te New Mexico, 

There is now great interest in the cut 
tivation of Eucalyptus m California, and 
many large groves. have been started as 
a business enterprise. Several varieties 
of the tree were introduced many years 
aco, anil meet of them show remarkable 
growth and high value for many pur- 
ene One of the railroad companies 

5 planted abmit 4.500 acres to raise 
trees for ties, piling, and other wees. In 
some cases a iree will attain-a height of 
foo feet im six years, but some of the 
more rapil growing vartetics have les« 
satisfactory timber than ts obtained from 
these of slower growth One goo feat- 
ure of the tree Is that it will grow cant 
soils thar-are of but little value for agri- 
culture." 

THE INDIANS 


The visitor to the Southwest usually 
takes keen interest in the Indians, who 
are tittmeros not only along the main 
lines of travel, but in many remote: vil- 
lages. Some tribes, notably the Apaches, 
who continued to be troublesome unl o 
relatively recent date, have become fa- 
mous for the misdeeds that materially re 
tarded the development of Arizona anil 
western New Mexico, Now, however, 
all is peace and tranquillity. The news- 
papers, especially Eastern ones, occasion- 
ally print accounts of wprisings, but these 
prove to be local quarrels with a few tn- 
dlivichaals. - 

The Indians of the Southwest are of 
two lands; differing greatly in most of 
their characteristics; (ine is the nomad 
type, represented by the Apaches, Nava- 
jos, the Yurnas, Papagos and Pinas, and 
smaller tries; the other m the puchlo 
type, which is comprised im 26 piteblos, 
or villages. scattered through central and 
western New Mexico, and in the Hopi 
Reserve, in northeastern Arizona: 

Probably there ts greater popular m- 
terest in the pueblo people, for their set- 
Hements are permanent and miostly very 
ancient, and their religions ceremumics 
are extremely claborate and pocturesque, 


* See Nat. Gaow. Mac. July, 1909, pp. G68-O73. 
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They Jive in villages of several hondred 
inhabitants, in substantial stone or adobe 
houses, some of which are m proups, ris 
ing in tiers to a height of four or five 
stories, with streets and central plaza. 
They are peaceful and industrious, rais- 
ing crops largely by irrigation. They 
have herds of cattle and sheep, and spin- 
ning, weaving. atl making their par- 
ments if one of their imporant occupa- 
tions. | 

Work appears evenly divided between 
man and woman im the pueblos, The 
men do the farming. tend to the cattle 
amd sheep, do the hunting, build. the 
hoses, and have many smaller trades 
and occupations. The women do the 
housework, grind the corn, make pottery, 
blankets, aed clothes. tae 

The visitor is generally tmpressed by 
the piteblo people, and pleased with the 
agreeable home life and the simple hospi. 
tality which they readily offer, 

Aut is notable in thi respect, and al- 
though it is far ont of the usual line of 
travel it well repays a yisit, The houses 
are built of adobe—bricks of sun-dried 
cay—and rise th ters on the hill slope; 
as. shown on page 652, so that in many 
cases the roof of one ts the front yard 
of the next All are provided with win 
dows and doors, and. tmside there are 
clean whitewashed walls and fairly high 
ceilings, supported by long stout logs: 
The floor is adobe, sripeth and clean. 
At ane tormer ts an open hreplace, but 
cookstoyes are not uncommon, The fur- 
niture eonsists of chairs and beard 
tables, while for beds skins are spread 
on the floor. At night kerosene lanips 
ive light. One can spend a very plews- 
ant evening im such a home with the 
bright cheerful Zuni; men and women, 
and find the conditions quite eqial to and 
even better thatt the standard of the 
lower-class ranches of the West, 

Many visitors po to the Hop: villages, 


75 miles northwest of Holbrook, to wit- 


ness the snake dance anil other cere- 
monies, and Zin, Taos, Acoma, and 
other pueblos are occasionally vietted by. 
the sightseers. Laguna, onthe Santa Fe 
Railroad, a few hours west of Albugiter- 
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qué, is the best known hy sight, for all of 
it is visthle from the train, 

The elaborate religious beliefs and. ol. 
wrvarces of the Indians of the South- 
west hive been the stibject of many vol 
umes, and although same of the Chris- 
tian churches chim a few converts, the 
simple people of the pucblos prefer to 
cling to their own ancient traditions. 

In earlier days, long prior to the dis- 
cayery of the continent by Europeans, 
the Southwest was occupied by a large 
peptlatian of agricultural people, with 
extensive settiements in many of the val- 
levs. We now find ruins of the villages, 
traces of their irmigation works, arid old 
hiding places among the cliffs, which 
throw tach light open their character, 
atcupation, anid history. 

The pueblo people of the present ap 
peur wo ohe ther descendants, but they 
are only a handful compared to those of 
the earlier times. [t 1s evident that they 
were victims of the predatory Indians 
trom. the North, notably the Apaches 
and there are tiany traditions. amen 
the surviving tribes of the mithless war- 
fare which their ancestors suffered. 


TOURISTS 


The interesting features of the South- 
west, notably the beanty of the cbast re- 
gion and the special climatic advaritages, 
druw a large number of tourists and 
health-seekers, espeerally in winter, and 
every vear secs a substantial increase im 
the influx of visiters. 

Southern California. is the principal 
destination, and los Anpeles, Pasadena. 
and the beach resorts receive @ ereat 
throng of sightseers, Many of them. 
also go south to San Diego and the 
nearby Coronacds Beach, where the mag- 
tificent Del Coronado Hotel delights 
the visttor, Others content thentselves 
with a visit to Loe Angeles and Paca- 
dena atid go north through Santa Bar- 
hare and other places to San Francisen, 
Phoenix, Arizont, receives a moderate 
share, notably of the health-seekers. 

The conditions of travel ane) living in 
the Southwest are similar to those in 
most other portions-of the West. Two 
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OSTRICH HOCK; AN ERGSION FEATUME ON. THE PETRINTED FOREST OF ARIZONA 


great railroad systetns crass the country 
from east to west—the Santa Fé in the 
north and the Southern Pacific in the 
south—with various branch lines in. du- 
ferent directions; Hotels are plentiftl 
along the tain lines of travel and 
throughout the yalley of southern Cali- 
form, but especially noteworthy are the 
high-class ntisstan-style hotels of 
Harvey system strung along the Santa 
Fe lines in Arizona and New Mexica. 


THE SOUTHWEST FOR HEALTH 


Because of its: dry air and mitd ch- 
mate, the Southwest has become famous 
asa health resort, especially for those 
haying tuberculosis of the respiratory 
organs, The pereentage of cures made 
In New Mexico, Arizona, and Califor- 
tia, freat as it is, would be much ereater 
if a larger propertion of those who are 
secking health came in time. It is neees- 
sary to come before the vitality is too 
vreatly diminished and then to ive under 


the 


favorable concditiuns, the most essential 
of which is to be out of doors as much 
as possible, ) 

“Luneers,” .as sich invalids are 
termed, are not welcomed in the cities 
and: larger settlements, and some hotels 
Wil mot receive them, but there ore 
many apecal resorts, such as tent, colc- 
nies and sanutoriams for them. In the 
amialier villages and through the country 
there 18 usually no cifficulty in securing 
accomiliaiations. 

Unless the affected person has, some 
means to invest in a place of his own he 
is at considerable: disadvantage, for it is 
diticnit to obtain suitable .enmployment. 
Living expenses are somewhat higher in 
the Southwest than mm the central and 
eastern states, expecially in the larger 
cities. Very little provision has been 
nude for indirent conenmptives, and 
mony sick persons without meant suffer 


great hardship.in treme to sustain them- 
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Many health-serekers spend most of 
their money in ratlrodd fare to reach. the 
desired resotis. I"hysicians do a great 
Wrong to patients in sending them so for 
from heine, friends, val cire without 
means to provide suttable quarters, mour- 
ishment, aid attention to sustain then 
while making their fight agains: death, 

It is found that different climatic con- 
tlitions have important bearmg, some 
persons deriving greater beneht trom the 
dry cool highlands, while others prefer 
the lower deserts or the moi#ter seacoast 
In most cases the high suminer tempera- 
ture of the lowlands is too debilitating, 
aml it is necessary to go into the lnigh- 
lands for the sunurter, 

The Government has established a 
marine hespital at Fort Stanton and an 
army and navy hospital for consunmp- 
tives at Fort Bayard, both in the high- 
lands of New Mexico. 

CLIMATE 

The climate of the Southwest presents 
consiflerable variety, but in all the lower 
lands the winters are delightfully mild, 
and evervwhere blue sky is in evidence 
for more than 300 Hays in the year, The 
“sutmmers are warm; in the southern des- 
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ert area they are decidedly hot for sew- 
eral months, but the dry air even then is 
much more endtrable than the sultry 
suminer weather of the eastern and cer- 
tral states, Sunstroke is unknown, anil 
laborers continin their work witheit «is- 
Tess, 

While the temperature in the deserts 
af southern California and Arizona often 
fises 10 Pao degrees in the shade, if per- 
1 lb is sustained by plenty of water, 

ec average person suffers no great in- 
convenience, Most of the nights are dle- 
cidedly cool excepting in the lower lanids 
larthest to the south, 

The conditions im the deserts are well 
ustrated by the following table of 
mimithly temperatures and rainfall at 
four typical desert stations, 

On the higher lands.of Arizona and 
New Mexico the summer weather js al- 
together agreeable, and in southern Cali: 
fornia west of the mountains the summer 
Temperatures are moderate owing to the 
sea breeres which are nearly always in 
motion. ‘The table on page 650 gives the 
average weather conlitions, T&o7-19oy, 
at Redlants, California, which’ is. typical 
of much of the coast region of southern 
Cahifornta. 
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(Qnly if per cent of the days are 
cloudy and rainy. The rainy days: aver- 
age but £5 ina year. Dtring all these 
yeurs the temperature has vexceeded too 
degreas in July, August, and September 
on an average of only fifteet) times a 
year, and has fallen below 32 degrees on 
an i oe of tess than three times a 
year, The wet bolb thermometer is 
usually Jess than 20. degrees below that 
of the drv bulb, The lowest recorded 
temperature of 25 degrees was only 
reached twice. January, February, and 
March are the wettest months. 

The valley of southern California is 
protected from the cold morthern winds 
of winter by high mowntain ranges, 
while to the south it is open to the Pa- 
ee. Owing to the peculiar contigura- 
tion af the coast the cold California cur- 
rent from the north ts deflected west near 
Momt Conception, and hence the south- 
ecm California shires have waters 
warner by about ro degrees: than those 
to the north. Then, teo, the mountain 
harters attord protection from the leat 
of the dry hot deserts te the east, ‘and 
they cause precipitation which affords 
rimming water in fair volume in many 
streams. These mountains are so high 
that the wiiter snows linger on then tar 
Inte the spring, when southem Califor- 
nia is gay with its mnmunerable Howers: 


FRUIT of SOUTHEMN CALIFORNIA 


This beneficent climate is responsible 
for the yianit industry ct frit yrowing 
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which has made Caliiornia famous over 


the globe, California furnishes the major 
part of the very large amoimnt of oranges 
and other citrus fritits consumed in the 
United States, and this business has been 
the potent cause in the development of 
southern California, Ever sinee the 
varly days of settlement it was known 
that climate and soil were favorable, but 
it was not until about 20 yeurs age that 
the great orchards were developed, The 
splendid success of the business led many 
in engage in it, wnettl finally most of the 


avatluble Jand Game uniler cultivation. 


There are two important natural limi- 
titions to the extension of orange cul- 
ture—one is Inck. of water: the other is 
frost. Water for irrigation is a neces 
sity, and as the available supply is lim- 
ited only a certait acreage can be ttilized. 

At an early period all the surface 
waters were tiken out in ditches, anil 
then the underground waters were tapped 
by numeri wells, Storage dams have 
helped to conserve the surtsce waters 
somewhat, but the artestan supplies have 
been drawn on beyond their capncity for 
replenishment, awl they are steadily 
diminishing m some districts of large 
extent. 

‘A few years ago hyitrologists of the 
iS Geological Survey made a careful 
investigation of the amount of under- 
ground waters available, and placed the 
data on miaps and diagrams which will 
itord a definite hasis tor the water con- 
servation. There are frequent lawsrnits 
rincering imdergroum! waters, most of 
them brought by the man with the little 
pump when he finds that the company 
with the large paanp i drawing: awaw his 
waiter. There ore flout 3,000 Howry. 
wells am? 7,000 pump wells now supply- 
ite Water for inigution, with an) esti- 
mated total volume of about goo second 
fect. | 

The area of ayvricultural land in the 
fruit district #& about ane million acres. 
of which about one-fourth have water 
for irrigation aml are cultivated. The 
femainne three-quarters i without 
water, The new water supply for Los 
Angeles: will be abort 260 million gallons 
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HT day, oF ten times as muuch as 1s ow 
needed, and the surplus will be tsed for 
irrigation wntil it i requires by the city. 
eae orance and other citrus fruits of 
southern Califarnia have an ouarput of 
about 20,000 carlonds a vear, with a net 
value of more than $15,000,000, Of this, 


Riverside ships 4.090 t 5.050 cara of 


‘oranges, worth S2.000,000 net. Eed- 


Jands* shipments in 1909 were 4.551 cars 
of nearly 2,000,000 boxes, valued at 


Saripom), Olives are also a prominent: 





crop, yielding a larce aggregate return. 
[esides her fruits, California raises a 
great variety of nuts and vegetables, 
‘he single item of walnuts sums up 
$1,500,000 a year. Lima beans, $2,000,- 
ooo! celery, $600,000 ; potatoes, S225 10, 
and hay, $3,000,009, aré very profitable 
crops. Dairy products, inchiding butter, 
at St.sq0,000; cheese, $320,000, and 
eves, $730,000, are important sources of 
reventie to the farmers. 


[MPERIAL VALLEY 


East of the mountams in southern Cali- 
form i an extensive desert country, 
much of it without water, but large areas 
can be reached hy ditehes from the Colb- 
rado River, The most notakle district 
of the sort 14 in the Salton Desert, near 
the Mexican boundary. A. few years 
ago this was a lonely and forbidding 
region, but now, by aid of irrigation from 
the Colorado River, it has several thriv- 
ing settlements, with Tooooc penple styl 
2n0,000 acres of cultivated land. ‘That 

wortion of if known as Lmperial Valley 
‘ti the Preates} development, na) witlt 
tich soil and seii-tropical climate plre- 
nomenal results have been obtained wien 
water was applied. The overflow of the 
Colorado River in toc6 delayed progress 
somewhat, but there is ne prospect of m 
recurrence of a disaster of thas sort, 

One ef the best know preliets ct this 
region is the canteloupe, of whieh the 
annual shipments are over 1 curs, 
bringm nearly a million dollars. This 
valley contains over 4oo,o00 acres of 
land, and just across the Mexican line 
are 200,000 more. 


bod 


SALT RIVER VALLEY 

Salt River Valley 15 the “promised 
land” of Arizema. “It is a very broad, 
level valley, extending cast and weet near 
Phoenix, and lying along both sides of 
salt River, a stream which has a large 
Witershed in the mountains of caster 
Arizona, The valleyois: §0-miles long by 
15 miles wide, afl: Corian about ‘one- 
half million acres of very fertile wand, of 
which some 50,000 acres-are now under 
cultivation by canals and pumping. 

Normally the valley is a desert, for the 
rainfall is only fram 6 to 7 mches a year, 
but the river water has been used for 
irrigation te sore excberie, anu miuiny wells 
afford supplies for irryation of small 
ateas. When the great Tonto reservoir 
is filled there will be sufficient water for 
260,000 geres, and cheap power to ron 
purnip! to utilive the nndergroutd waters 


more fully for irrigation of an additional 


area of about 50,000 acres. 

The dum across Salt River, erected by 
the Reclamation Service at Roosevelt for 
the Tonto reservar, is 2fo feet high, 
oko feet long on lop, with a total con- 
tents. of 300,000 square yards, Tt re- 
quired over 240,000 barrels af Portland 
cement, which was manufactured by the 
Government on the dam site. The reser- 
voir, with an area of 25 square miles and 
a capacity of 2k 800 acre feet, is the 
lararest artificial lake in the world, Forty 
miles below is a diversion dain by whic 
the water is taken oul tito great catals 
on bath sides of the river that convey it 


to the walley hinds, 15 to. 30 milea below. 


These works will afford a large flow at 
limes, when the water fh oreeded for ifri- 
gation, The reclaimed land will cost the 
settler only about S30 an acre, 

The princifial prdnet of Salt River 
Valley 15 alfalfa, bot considerable prain, 
fruits. and veeetatiles are also raised, 
Alfalfa is eat from four to five tones a 
year. with vield of four ty six tons on 
nere, atid it sells, baled, for fram $8 to 


Si2a ton. Wheat yields 30 to 4o bush- 
els to the acre. 


Sugar ects have been tried in recent 
years with most <atisfactory results, and 
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TYPICAL ARTESIAN WELL AT HOSWELL, SEW MEXICO 


There are hundreds of these wells supplying water for irrigation (ste poge 657) 


THE SOUTHWEST 


40,000 geres of them were planted in 
1908, with yield of over 20 tons to the 
acre. A factory has been erected at 
Glendnle by o Colorade tirm, which has a 
Tilhion dollars invested in the tednstry, 


The dugar averaged 06 per cent. aml a 


iweeinonths min of the factory yielled 
hone.ooo pounds of sugar. 

Clince canteloupes are being raised in 
inctedsing number, and in imo% 125 cars 
were shipped Exst and West toa ready 
market. Olives and dates are being pro- 
Hueed, and of late the orange business 
has begun to thrive rapidly, because the 
fruit can be taised te reach the markets 
in November and earl in, December, <2 
that rt commands extra-high prices. (ine 
hundred carloads wert Pa in Moy at 
$5 to BA.so a box, whieh yielded a prot 
of $3500 to S800 an were All the garden 
prevlucts are raised profitibly, 

T knew of one pateh of strawberries 
near Tucson which returned S1.000. an 
acre net, and many yield S500 to the acre. 






Weel potatoes are tals] with returns 


of $700 per acre, Cotton has preven a 
tnpeess th sentthern Arizona, ee it 1* re 
matkable m having fiber so ling that spe- 
cial gins have to be mace for it, 


YUMA REGwN 


Yuma, in southwestern Arizona, is 
sttumted in the low-lying délia region of 
the lower course of the Colomudo River, 
with its wide stretches of fertile sail and 
warm climate. The vearly rainfall aver- 
aes less than 3% inches, hut the waters 
of the great river are avaiable for tr 
gation, and the operations of the Recl- 
mation Service will furnish o water sup- 
ply for 7,000 acres. ‘The principal work 
has beer the orest Laguna chant tilt 
across the river, 4,780 feet long aml rq 


feet high, to ereate a reservorr of to. 


sjuare nites, with a capacity of 26,050 
acre fret and an annual discharge of 
U1 .Oot,0o0 acre feet. 

The agricultural capabilities of this 
repicn are wonderful, fur the soil is¢rich 
ant] the climate wart. A pPreat variety 
of crops has been introduced, irom dates 
to cabbage, and the returns have been 
phencacnenal, 


ary 


There are many private irrigation 
projects in various valleys of Arizona, 
amd the next few years will waituess the 
reclamation of a large acreage of Tad 
realy tor the settler, ft ts probable that 
inte all this land will be aneler crlti- 
vation, ar central and southern Anzona 
will be a-great producer of useful crops. 

SEW MERWOA AGRICULTURE 

Irrigation tas heen practised formany 
veurs in New Mexico, but until lately the 
product was not large aml it was can- 
sumed at home. In the past few years 
operations have been extended greatly 
in all parts of the country, aml now. the 


walte of the craps exceeds $25,000,000 


a year. Altnlia for feed is the largest 
product, but there is a variety of other 
erops Prior apples to cotton (sec pape 
655), and im Mesailla Valley 4,090 acres 
wf rich bottoin finds: are affording a. 
highly profitable yield of canteloupes. 

‘The principal water supply is in the 
Rid Grande, the great Hoods: in which go 
to waste, bot recently work lms been be- 
gon bv the ©.S, Rocianiatan Service 
in adam nit Engle, tu be 265 feet hiyh, 
10 boll the river and create a reservotr 
45 imhe: lone to store over 2,000,000 acre 
ect af water. This water will be lonzely 
used m the southern part of the territory, 
besides furtishing Govo0o acre feet ain 
Mexican, Two other stialler projects in 
the Pecos Valley will supply water to 
4 * i ; ’ at: ‘ 
imigate nich botten lands, In 108 per- 
mits were issued for trigation of 
h54.500 acres in New Mexico. 

Iti Chaves and Eddy Counties, in ahe 
farnods Pecos Valley, there is an artesian 
titea with alwut Foo vigorous wells, some 
of which wield 290 callons a omintte. 
The water isonearly all used for irriga- 
tion, amd seme wells irigate 2ot acres 
ir more The celerv ar Roswell, which 
has become celebrated ofl over the 
Southwest. i¢ ritised in this way. 

Div farming has alse been ymactised 
to some extent in New Mexico with very 
satisfactory results when the soil was 
kept in proper condition, but wnfortu- 
nately mest dry fanning ts simply taking 
chances of huving sufficient rain to raise 
a poorly tilled crop. 


658 


STOCK 

Stock raising has always been a most 
important source of income in the South 
west, especially zheep, which range im 
vast flocks. through many portions of 
southern California, Arizona, and: New 
Mexico. In t908-1909 New Mexica, 
with about 4,200,000 head of sheep, ex- 
parted 7oo0,S00 head and had a wool chp 
of 18,000,000 pounds at th to 22 cents a 
pened. | 

Ariinn estimates her sherp at 1,250,- 
goo head, The first sheep, except those 
in the Navajo herds, were swt actuss 
the Colorado River at Needles, m 1874, 
at the time of the great chromyrht in south 
ern California. It costs about St a head 
a year to keep and. feed) them, and they 
pay Too, per ceat prufit under favorable 
conditions, The estimate of cattle tn 
Arizona in 1907 was 342,837 head, val- 


OSTRICH 


The production of ostrich feathers has 
long beer. an important industry im 
southern Califorma, and of lite Arizona 





has gone into the besiness with mcs 
gratifying success. The heginning. was 


made in 1886, with an importation oF a 
few birds from California, and the in- 
crease has been such that in tgo8 nearly 
g.000 chicks were hatched. The birds 
which now number 2,000, are in Salt 
River Valley, near Phoenix, where they 
appear to thrive as well.as in their native 
country. _ 
The birds are plucked every eight 
months, and the fullecrown birds yiell a 
aind of feathers to the plucking, worth 
about $25. The annual eost of keeping 
is about S1o a bird. Alfalfa is the prin- 
cipal food. One acre of good stand will 
support about five full-grown birds. The 
ostrich needs care when brst hatched, 
hit soon becomes very hardy, He ma- 
tures in four years and is very long- 
Hved. The plucking of the ostrich ts 
done after placing the bird in a smail en- 
closure and cwermg his head with a 
hood like a stocking. The picker then 
raises the wings avd carefully clipe off 


dends of $22,270,322 up to lo7. 
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the mature feathers: The operation is 
etitirely priniess, ut cure mist be taken 
to remove the deal stumps a coiple af 
months later. 


MINEUAL RESUERCES 


The principal ores of the Southwest 
are copper, and in the production of this 
tietal Arman leak the worlil 

The copper mines of Anaona have had 
marvelously darre production, and while 
much very tich ore has been mined the 
decper workings reveal an almost mex: 
haustible supply of ore, which will yield 
rood prtit unless the price of capper 
tumbles. much below ats present. low 
tage. Copper constitutes alwut jo per 
cent ct the Ry22qq.257 agerepate value 
af mineral products from the terrmtory 
in 1Qa8. 

The largest tines are at Mishbee, Globe, 
and Morencr, im the eastern part of the 
territory, aml at Jerome, in the central 
part. There are numerons small mines. 
and new deposits are reported ercusion- 
ally, The total production for 1908 was 
aq7js84.080 pounds, valued ay over $35,— 
ooo.ooo, OF this the Fisbte district pro- 
duced about 40 per cent, the Chiton- 
Morenci district 27 per cent, Globe T24) 
per cent, and Jerome tab) per cent, ap 
proximately, The United Verile tine at 
Jerome is reported to have paid! ddivi- 
The 
extent of some of the copper iiines 1s in- 
(icated by the fact that in the Copper 
Queen mine at. Bisbee there are 190 tiles 
of rails, Considerable gold is produced 
in Afizona, amounting lo 130,059 ounces 
in 1jo8, valued at nearly 33,000,000, <il- 
ver, 2.371.008 Ounces; lead, 2,995,183 
pounds. and zine 2,457,600") poumls. 

New Mexico has large mining inter. 


ests in gold, silver, and copper, there 
being 134 mines working: im 19am, with 


total ontput of $1,520,091, of which cop. 
per was SRoG,BO7, silver f214.073, anil 


old $205,757- 


New Mexicad has verv extensive dle 
posits of coal. Tn the year 1908-1909 the 
coal mines vielded over 3,000,000 fons, 
having « value of $3,881,508, tuchuding 
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ATRASCH OF MALAGA GRAPES RAISED BY IRRIGATION IN PHCOS VALLEY. NEW MEXICO 
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Hitt 


eoke, into which about 12 per cent of the 
coal) is genet. | 

The U.S. Geological Survey estimates 
that afere gre 105,000,0m.000 tums of 


coal wroilalle ino New Miexico, Tn the 


Hop iacian reservation, m northeastern 
Arizonn, there i an undeveloped coal 
field of 2,500 square tiles containing on 
enonnous tonnage of coal, 
Fron the raifroad, 

The reat oil fields of Calitunila are 
in the southern part of the state, and 
with tapiilly jnereasing production they 
promise to be the largest producers in 
the country, ‘The output mothe past year 
6. estimated 1o have had a value of 
$43,000,000 of rire than the gold proe 


duction of the state, and nearly 10 per 


cont oF it & produced in Los Angetes, 

Cine well recefitly sunk near Bakers- 
field struck: oil “at about 2.300 feet, and 
the flow wassa powerful that it at ance 
became uninaiageable, The ofl spouted 
ont al the nite of about 25,000 barrels a 
day, but fortimately it could be held in a 
great pool, while powerful) pumps: have 
since kept forcing it info a pipe lime by 
whack tt car, Te } Up to May 3 
it had produced 2.000.000 barrels of oil. 
The off sells at 50 to oo cents a barrel, 
ani] is extensively used for fiel, as coml 
is expensive, and five barrels of ot] have 
approximately the heat vale of a ton of 
coal. 

The oil meee in sone unexpectel 
places; one of the extensive hells. 1s at 
Santa Maria, in the mit of the old 
mission provunds, while in part of Los 
Angeles there are hundreds of derricks 
among the hewes, and at Summerville 
many wells are im the water along the 
shore. | 

Excepting its great of] fields, southern 
California has pot heen a lacge producer 
of mmerals, Several gob’ pimes. in the 


desert region have an aggregate ontput of 
ubont S200. a vear, and. this, wih 


VATIONS Ore, pranite, cement plants, aru! 
brick vards viel] a total of about two 
million dollars, This is not meluding 
the borax, which eomes mamly fran 
simrtheci California. with a prodtiection. 
OF 50,000 tons, valued at about 51,000, 


lt is 75 vunles. 
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oo), Formerly, much of this material 
Was transporte! many miles over the 
desert by the much-alvertised) 2o-mule 
team, but new the railroads crows the 
country, an the energy of the mules is 
directed inte other chunnels, 


POPULATION 


The vapid development of southern 
California tn the last twenty years fins 
heen phenomenal, thas resulted largely 
frown the disposition of Eastern people 
homigrate toa region witch afforded the 
climatic pdvantages favorable to health 
and agricultural opportamities, capecially 
in the very lucrative business of raising 
cranges and other fruits. 

Low Angeles, the metropolis of (he re- 
gion, has grown rapidly aml taken a 
pramnent rank among the cities wt this 
country, with a rate of growth second 
only to that-of Seattle: It isa city of 
large lusiness interests, tn] bas mtomy 
thiusand coriforthle homes, some wut 
them palatal in igo it had a popula- 
tian of only 1,200, in 1r88o of 11,184, in 
ify3 of 7000, while in ioo8 it hie in 


creased to 300,000, an this high rate of 


increase continoes, “That the city bas the 
characteristic optimises of the West 
shown by a recent bond issue of $24,c0wa,- 
ooo for a water supply to he brought 
fram (Jwens River, over 200 tiles, with 
voluine etough for a population of 
§ CCK WC, 

The popolaton of southern Caltfomin 
is mostly American, as ts well Wostraterd 
in the regisiry of the last election in Los 
Angeles, when it was found that out ai 
33,000 viters 5,000 were born, in New 
York, 4.500 in Ohio, qoodo tn [[[fnciis, 
3,000 in Pennsylvania, 2.000 m Towa, 
2000 in Missouri. and only §,000 m Cali- 
fornia, (Nl the foreigners, who are cnly 
In armall propartion, Gennany furnished 
2,000, 

‘The assessed valuation of Los Angeles 
County is 5385,000,00n, The city is 22 
tiles fran the nearest harbor of San 
Pedro. lait it transacts a large and rap- 
wily growing foremgn atid coast trade. 
Mare than $1,600,000 hae een spent on 
this harbor, in addition to w Sa.c00.000 
sea wall 


ALAND OF ETERNAL WARRING 


The population of the than) portion 
of the Southwest is very srall, acl there 
are many districts im which there 16 not 
cne white man to $00 ayuare niles, Ac 
cording to estimates by the gover, 
Arizema had a population of abit 
2oo,009 hi 1yok, ard New Mexico was 
estimated at 430.000 for the same year, 
"The area of these two territories is about 
235.000 square miles. .\ very large pro- 
portion of the population American 
i, but many immigrants are now com- 
tyr fn. 

Considerably less than half of the New 
Sesxioo puipulation isvlissed as Mexican, 
amd there is a small proportion of persarts 
of Mexican oryin in Arizona. and Cali 
fornia. The principal cities are Phimnix, 
the capital of Arizona, with a population 
of about 15,000, and ‘Toeson, Arizona, 
atu! Atbinjuerqne ant Santa Fé, New 
Mexieo, which are approaching the 
Toor thark, 

Pasadena, Riverside, ancl Redlands are 
thriving cities, with rapidly increasing 
pupulation, langely af persons From the 
Fast whe prefer Caltfornia, especially in 
witter. Pasadena is well nace “the 
city OF flowers,” for itis filled with them. 
Riverside and Redlands; and a host of 
smaller places in the orange country. 
have hundreds of handseme hemes, miles 
of. fine avenues lined with splendid trees. 


ia 


and many beautiful environments. All 
the cinecs of southern Caljforma are 
growing rapidly, aml San Diego, with 
lier excellent mataral barter, has at- 
tained a population of 40,000. 


rune LAND 


The amount. ai public land available 
in the Southwest is greater than in any 
other portion of eijial size in the West. 
Chwing to widtspread desert conditions, 
limited water stipply, andl rough suriace, 
however, ofly a moderate proportion ts 
atnitable for imnediate we. 

Nearly all of seuthern California cast 
if the rnountains is open for settlerent, 
hot inthe frit region om the coast side 
ill the valley lands have been takers, 

Arteona bas about so million acres of 
publictands, and New Mexioo about the 
sare amornt In the latver territary, in 
Toot! to Mmgor), nearly 4 million, acres were 
homesteadad aml over one million taken 
under the idesereland act: Four-fifth= 
of the homesteaders were from other 
parts of the Unive States. Tt 2 claimed 
that in New Mexico there are 14 milion 
acres left which are suitable for dry 
farming and 2 millicns capable of rrigi- 
tion, Tn Arizona only about 7 per cent 
of the lawl has been taken up, anil only 
alent 20 percent of this is under enlti- 
vation, 


A LAND OF ETERNAL WARRING 


By Siz Witrrip T. GRENFELL 


AurHor of ‘'Langapou: THe Coustry axp THe Prorie,"’ “ VIEincs or 
Tonay,"" ETc. 


| VARLY descriptions of Labrador 
| are Not encouraging, even though 
| its discaverer, the Viking Marni 


san of Heijalf, came from Icelatid, and 
was naturaily prejodiced in favor of a 


country at least more fayored than ‘his. 


ewn, He did the bext he could for it, 
calling it “Winclamd,” on the principle 
that Erik had christened Oreentaned, vis- 


bly that “it might dijw moen thither 1 
the fam had 3 good mare,” 

Lut ‘Thorwall. the poet of the expedi- 
tion, has left on recom hes most ute 
favorable impressiins, which it may be 
us well to quite: 

People told me when T come 
Either all yodlil te ao fine; 
This good wineland known to fame, 
Rich in driite and choiest wine, 


Now the water pail they send; 

Te the fotintatn TD ot bel, 
Nor trom out this lad divine 
Hare | guaffeal one drop of wine, 


and tater, 


Let onr gcse Tica raed 
Haste te Patheriand, 

Let oor vessel brave 
File wath thie angry wave, 
While these few whe Towe 
Wilneland here may rove 
Coe, with idle quail 

Fetid: whales maw bal, 


Many years of Labrador life have left 


In tay mind at Jeast one indelible tm- 


pression, It was created the first clay | 
sel eyes an ite rocky coast. It was under 
a cold, sullen sky, from the icy bosom of 
the polar current that swathes it, as we 
cqaight o ghimpse of a low, naked line of 
headlands and small, barren sland: 
aver seme of which the heayy Aduntic 
swell was making every now and again 
a clean breach, while here and there 
great onmindis “sea lorses” raised their 
gigantic heads, as they charged furiously 
over uncharted reefs, which themselves 
neither gave quarter to nor expected Tt 
freon anything. 

Truly, it isa land of eternal warring. 
Everywhere along its coast-line great 
cr oa ceaselessly pound as with the ham- 
meroof Thor Into its adamantine sides. 
The almost resistl=< arctic ice-fow 
growls and groans as it crushes, cleaves, 
and smashes the wery face of tature, 
while the tnonster bergs dutside, like 
onmnons ice giants, tour and crash os 
they vainly battle with their still more 
resistless enemy, the summer sun. 

Where in the tore sheltered Spwits 
gentler nature strives to spread a covet 
ing over the nalcedness of the lanl, abys- 
mal cold wages batthes with the tena- 
cious plants ind serulse, which grow 
griitled and knotty in the conflict. The 
few amin ls hat im any pwumber can 
survive in its wilds, dre especially en- 
dowed to tesiat its apparently never dis- 
couraged efforts to destroy the very 
source of Hfe. 

Cradled in its rocky fastnesscs, resist 
leas storms sweep madly its already al- 
mast denuded bed rocks with a generous 
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ahandenment, as if the chance of effect- 
ing destruction justified any outlay of 
energy imagmable. It is a land well 
stited for the location of the triditional 
wicked man, as little likely to afford him 
anv dangerous liability to peace. 

Aa one appreaches it from the Athintic 
and passes its high portals, the cliffs of 
Belle Isle, the traveler spies a stout lng 
hose perched high np on a barron ledge 
clinging to the very face of the clrif. 
Suggestive sight: it contains cacheil the 
necessities of life against the inevitable 
doy when some poor vovagers shall find 
themselves suddenly dependent on its 
savage clemeney, Meanwhile, the 
thoughts of those who know fly to the 
poor creatires from the “Dainty Lady,” 
the liner cefseran, which, laden with 
Christrias cheer, late one fall received 
the hospitality ef its eastern ledges, and 
now lies a scrap heap m her deepwater 
graves clase by, One sees, meanwhile, 
visions of women dving im their tracks 
as they painfully struggle toward the 
western en for shelter, Sometimes one 
seems in its storms almost to bear ther 
SCrennis ot joy over just such victories; 

Viewed, as. those who frequent it 
mostly view it, from the sea, one would 
think its sole harvest was the countless 
ice-borne erratics that crowd every bill- 
sie and crown every skyline, just where 
other countries would be flaunting thiw- 
ers, fruits, and trees, 

Sill there remains in my memory, 
after all this lapee of years, the intense 
curmsity | then felt to learn what kind 
of human beings such ar environment 
had evolved. Since then | have learned 
that in the realms of boman hfe alse the 
same stern conditions mamitain, Life ts 
truly au batele in Labrador, and its condi- 
tions are tesponsihle for a white mice as 
remarkable pe therr adaptability to live 


wader the very hariest of physical con- 


ditions as the native Eskimo they are 
steadily replacing. These ithe aretic 
nutives can withstand anything except 
civilized! man. 

tut Labrador, bevond being a plaice of 
war, is a-land of contrasts—a_land where 
extremes meet—and where nea fut dicth 
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HAULING UF AW OLD TARP SEAL TN WISTEER ON THE WHARF 


We ent these and feed does on them, aod acl the skis crud fat 


fran oo mmom|atony of physical circum- 
stances, Scarecly a stone's throw from 
this ceaseless strife one finds: oneself m 
a land almost of oppressive sience—a 
country so utterly tlevoxl of the busy 
hum of Hwan tle that the dominant 
ides forced) npon one ts, “Can. he cer- 
taitt To shell ever agam met back to the 
haunts of men?” while visnons of the wti- 
certain opportunities for communication 
with the world ovtside nse unbiiden: to 
thie mind, 


Soon, however, memories of its gpener- 
cis spaces, its ptlorious fords, #8 keen, 
bracing. air, iis-call for resourcefulness, 
il4 rich 4en harvest, ts nolle rivers and 
Hlenieans salen, te wily. silent atiumeals 
with their priceless skins; its coutithess 
deer herds come hack to cheer one. Its 
splendic) everprecns, (ts gornrequs mosses, 
the carpet bedding of its brilliant lichens 
all serve to relieve the first chill of He 
barrenness 4d to these its Weantenrces 
nights, is loop twilights, the fantustic 
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eoors of (the moon shining an its weird 
ice and deep blue seas, the unearthly 
loveliness Of its auroras, aod the mg. 
nificent tracery of its northern cliffs. 
Shel a Tand is it of changes and of oon 
trasts that those who love it at least may 
be forgiven for thmking it the borders of 
fairyland. 

lt ts indeed a fine set of people it has 
produce, for we count as Labradorians 
the thousands of men andl women from 
Newtfoundiand who every year come to 
wrest 3 living from its reluctant eraisp, 

I wos watching one day from ‘our 
decks a fleet of what seemed such tiny 
<echooners to be battling with the circum. 
stances Of Labrvlor, as te stmecst fowl 
hardiness on the part of those who 
handled them or indifference, except to 
gain, on the part of those who owned 
them. A nomber of boats bad come 
alongside, bringing patients or visiters 
fram mest of them. Some -comment 
made as te their size was half heard by 
a wornant from one of the schooners, and 
she tumed anil told me about it. 

Apparently itowas “her venture” Her 
husband anil three sons had been forced 
to fish home, “having no beat large 
enough to carry them to the Larbar- 
dere.” She had stimulated them to put 
their all into this small 2o+ton vessel. 
They had been unable to pay acrew, 30 
she not only let all her boys fo, but went 
herself, and io fill up the complement 
erstaded her elitest boy's voring wife to 
in them also. No wonder the vessel 
toomed up large in her eves, for now all 
the earnings of the “ship would be kept 
in the. frrnty. 

Sea love; self-reliance, and optimism 
are the three strongest traits of charac: 
ter developed in Gur people, with rathes 
more than the ordinary amount of fatal- 
im. 

There is mo dotbt the peaple are 
tongh—toogh as their own sharks, they 
say, whieh will dome to a bait made of 
their cven livers ver cortinae: to eat after 
being visemboweled. Anyhow, the lat- 
terare so imemotional, that [ have patteel 
three with a boat-hook: prodded into ther 
heads as they swart on the surface im the 
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same pool, and then hauled out te 
freeze iymominiously on the floating tee. 

LT have lain shivering in my bag-on the 
Hoorot a house, when the youngsters have 
been cirled up. in a heap with “ne'er a 
covering, | ed snormg enough to shuke 
the rifters. (A great many suffer with 
adenoids.) I have tried to allicre them 
to drink cocoa and milk on a cold morn- 
ing, and seen them pour it surreptitiously 
outside the door as leimg “too full uo 
sweetness,” and heard a man ‘say and 
mean it, “You give me a lassie duff in 
He morning and that'll last me all the 
lav. 

l have seen war postiian start off ip 
winter on las fiftv-mile tramp with noth- 
ing but a piece of dry, hari! bread in his 
pocket, and this he has been doing these 
past forty years. 

L have known a wotttan (with now ten 
chililren) put of laying up for her cor. 
finerent Hl) she hal to ron from the 
wash-tub, leaving ber husband's overalls 
unwring, and be up and wring them 
herself three days later. She was at the 
time living on dry fear, and not once a 
week petting eniugh of that. She had 
no bed clothes at all, and she told me ber 
leaky house haa prevented her tutning 
over in bed because her dress was frozen 
to the wall, Herself ond children are 
now ty Horishing neighbors. She 
never had a day's real illness till ten 
days ago, when she cane inte the bas- 
pital and had her appendix remuved, 

In my mind there is no doubt, how- 
ever, that Labrador can maintain a good 
wapulation, but at present no capital has 
een invested there exeept in the fahery 
anid furrmng, Neither of these industries 
dis practically anvthing to. enrich Cie 
country, seeing {hat almost every) hah 
catight and every fir killed leaves the 
const as it i, ani! is titrned into money 
elsewhere. 

Cel, salmon, and trout are exploited 
rather than fished: Rivers hove been 
barred with nets for years. The inilis- 
crininate wee of cod traps. with - small 
mosh leaders destroy ‘every vear thou- 
sands of salmon-peal seeking the rivers, 
and, in the opinion of every one, injure 
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very sericusiy the col feberv tHecli by 
fies entirely preventing tie great 
Hoals cotinine mshore to feel Na 


Hiedns are taken te recuperate this fish- 


ery. There exists: no tresh hatchery, and 
ne Sschentine wee ot deep-sea thermenne- 
fers, Clnly a very few ose preserved 
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Imitt, com there i nme bat-treerer on the 
cromét, tel mit Caled storage tf Cutty AWA 
fish fresh to. psarket 

4s vet the putting up of fresh eqadfish 
im bie hae act beer In the 
tiarkets hecaiise tot. backed by capital 
gd aclvertisement We used the past 
winter sie by shle the fresh fish froze 
an some exe|ellent tinned ood put op bs 
an enterprising hon tram Foro, New- 
fenatidlanad, aod ae Vet at leash mo citi) has 
been able te tell which fist thoes 
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Were 


cating, What has happened to our 
muickerel god our marvelous herring I 
(owmol koowsall | atm able to state. no 
srecritiie efforts have been made to fra 
cl 

The survev of the coms. is so ancent 
anil so unreliable that we have devoted 
considerable tine to maka charts of 
oor own, inoawhich efforts | have dormeg 
two summers been helped by his excel- 
ieney str William Macliregor, the for- 
mer Governer of Newfoundland 

Till quite recently mot a singte lieht- 
house served to help the numberless craft 
pving thet calling on the enalt, and still 
foday not a single harbor haz a Hyeht or 
in any war been artifically im- 
mrovedt, | . 

l remember well when the only lignt 
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two large lamps teed to be 
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iodd boing collected’ ane terrned into 
fertilizer with the bones: The products 
ct ttye clired leas aiaiils, wt! Lec ns thie CTE 
ture is a riammal shold be really valu 
ible, have mever ver beew extracted, “The 
l HIVeTHIL' iid NTS, tirratieh its cthict- 
prise incdietinl cheuistry departnven 
is anticipating work theae from the 
pineal gland to the supricen capri 
Mex VCR. 

Whiles rir copy Uy: sated) 
nore on thee care the sav thinyp, ther 
eves Dery of littl: value, Indeed the 
eve With all ont animals except birds is 
least relied on , fox will pomp. inte 
the arms of st nian onan apin marsh ti 
he keep still and ie down wind, o\ 
hi af rim right ey fo B. inath, ty linn stitiis 
without moving: in the lend it is travel- 
rth Ee have Seti a ag charce chown mie 
oan with a head and Worne of a latels 
kalled deer placed over his. bead 
thoulders. the stag not neticite he had 
only two legs. 

Hut. birds are the revere Ear one 
nose count fer nothing compared with 
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the eve cif IT wks, gulls, cori even 
wary. birds, Docks deo fail hore 
surnally, to tell things that are dangerous 
by sight, but it seems to be cbtuseness in 
the process of thei cerebration and net 
Lr like many 
Hien they don't -aet puck lt ertirh 

A strange mistake in insinet onr mi: 
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sraimge «ducks al Vays omke whem tt is 
They never seer 4 it. 
Thev come aotth alone the eoast for iull 
O30 les, Nvirw close te the headlands, 
lave gone 580 moles they 
pass Cape St. Lewis, anda wide. deep 
hay opens tp with only the narrow sauth 
aie of the hav between them, anc the 
straits ip which nedacly all the ducks are 
hoevntanal \e sire northeast 
wind blows, aad there 15 too much in [cr 
ae ares the inlet, practically every 
size flock will tur tm the bay ev 
dently mistaking it for the Straits, They 
are unwilluie do rime and eross the land 
i presnime for fear of losing their bear- 
ings, so they follow the rislit 
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exactly a8 if they had Jost their way, a 
ral f ag a te 7 
goo) instance being Lo Anse Amour Bay, 
behind Forteat light-lewse, 
The other great way to aitch seals is 


known 28 ite hunting, smd means fol 


lowing: the whelping herds out on to the 
drifting floc tec, which is dove either in 
large vessels of with Heht punts hacled 
over the floe from the neighborme tand, 
or sitiply by venturing out ana run and 
chancing getting back to Jan again. 

Labridor seals are real seals, ancl not 
the fur-hearing “Otdride” of the Pacific. 
Char largest, the hoods, are of immense 
size aril height, aod by no means to he 
carelessly approached when with their 
youn: They will then show. faht very 
ready, and many a poor old bull tas 
come by his cleath trom wn mile just to 
qmable the mirderer tu steal the pelt at 
his baby that he was defending, his own 
body being Jefi, after all, as leing tuo 
heavy to take. | 

Their :strength is well shown by there 
being found! in their stomachs shells that 
do not oexist less than go fathonts down, 
at which depth they must withstand a 
pressure of eleven atmospheres, while 
pony man, with all his apparatus, Imes 
tat teen able to descend thirty fathares, 
Specially provided for ¢pring hoot bot- 
toms ate the Pho borhata, or squire 
flippers. therr skin being very thick anid 
water-tight, and almwet hairless, Of any 
aid all these the meat can be eaten, andl 
the far ased for fire ane light, 

That a voung seal can rival the farted 
calf on iis owe ground is shown by the 
fact that a white coat, or Kotk, of 38 
fiches Long will have an immodest waist 
wf 34 meches round. 

Excellent ax their skins are always for 
sleeping bags, canodés, tents, hamesses, 
etc. for clothing, in eold weather they 
cannot touch the cured carbo, Inde. In 
mild weather the seal hides are, as migit 
be expected, much more water-tight, ¢x- 


cept when tanned, which we do by letting 


the skin “tint” til the hoirs con he 
scraped off, and then soaking them in the 
boiled bark of Gor fir) trees, | 

The soft chameis-like, cleaned skin of 
the deer makes clothing. impenetrable ty 


thai} 


win! and weather, while the gloves and 
roecasins, being soft-and mobile, are far 
warmer than the Labrador sea), So tm- 
pertant a point in keeping wann & this 
miolttity af the boot that in really colt 
weather there is a perceptible difference 
between a duc-skin moccasin and ane 
tune of an old stag, the thinner doe-skin 
being much warmer. 

These deer are in great abundance still, 
ant! are still a staple article of chet and 
clothing, aml even tent covers. with all 
our worthern folk, The softemed skin ts 


enerally hrotght ott by our Indians atl 
scl by the panned. Ther alan brig ont 
what they call parchment—that is, skin 
with the fat left in and the hair removed. 
This is used for Alling snow-slines, and 
is often soli] by them ent all ene inthis 
“habbase,” arid rolled wp into balls tke 
string, The winter skins of deer killed 
by Isking are invarinhly used as bed 
spreads, the close, thick linir forming the 
best insulator possible from the cold 
yrounl, 

When old or soperabundant, these are 
exported to Germany, where with tric 
Teutonic coomeny they are used for sta- 
tion mats till the titir is-all trodden off, 
after which thes become white brekskin 
gloves for the immacokite guards of the 


(Geron anperor. 


That these deer can obtain in such 
quantities in spite of their  nimberless 
enemies, luman anl otherwise, proves 
whit an fmmense industry is possible in 
ralsing dimnestic reindeer for thetr meat 
ad hides. | have just beard from a 
doctor friend in Masaka, whose herd of 
7O.in 1002 has become yoo in 1909, My 
own herd of 250 in 1907 has hecome 
nearly (aac i We). 

Flies are, strangely enough, really the 
worst enemies of the deer. There may 
net appear a single fly mark on a eer 
ane kills, and yet arngng many hondreds 


of skins | never vet saw one skin thats 


nut from too te toon holes init bored by 
the prob of the hornet-like fly we call 
“stout,” while it is safe fo het thar you 
can never kill a caribou without finding. 
eges, chrysallides, or the maggots of 
these fies lying aniong the ethmoid cells, 
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Tt this cass the seal pelts are all massed byes. 


a a ee ScALS. 


Flags denoting to what ship they 


belong tire faved up on the heap, atid the ship endeavors te pick mp all her “pate” oa oppor: 


tunity offers 


Often she never tinds them, and 


lomocth waste oocute many timers alan another 


crow ©otmes alotg, removes the fugs and anmexes the seala. 


ar soft bones, far up in the nose jr 
night against the base of the skull. 

Wolves in Labrador are not very plen- 
Hifi, judging from the quantity of skins 
aol annually at the varions for-truling 
wets, bot they are naturally the relent- 
fess foe of the reindeer, whom they. al- 
ways follow til they ball ©f all the 
tragedies of life that appen) to me as 
pathetic in Labrador, none eqiials the 
wearing down of a gentle «leer by these 
grim shmlowe of death: To know, as 
they must, that a wolf is on their track, 
and that there is no defense agamer him, 
ho safety might or day, must be a prc 
longed mghtmare besides. which the pain 
of being tom to pieces alive by a hawk 
or eagle ts an easy death. 

A deer at hay, standing on us bind 
legs, makes an execllent fight with his 
enemy. Not only live trappers told me 
of scenes of this kind they have them- 
stlees witnessed, but I saw my own larg- 


est Kekime dog twice knocked head over 
heels by one of our own tethered rein- 
deer stags that the brute was endeavoring 
ty kell, 

Blick wolves, cr tiearty black ones, are 
eccasionally killed on our coast. T know 
Hf noone whe ever saw a white one on 
Wor coast except the anthor of “Northern 
Trails.” Armeng other animals of value, 
the black are silver fox rank easily first, 

So far can be said te have a standard 
falue > the range is immense, live years 
age, on the const, Mateh foxes fetched 
as high as $30.00 apiece, and the best 
ins skin only $3.50, Today the Patches 
are worth 38.00 to $10.00 at very best, 
while the ivnx are worth S25,00 to Sao:on. 
Phave hought sables on the cost at $3.00, 
and a year or so later at Sgn00. Today 
they are down again to about S1o:o0, 
The biggest range is naturally in black 
am silver: foxes, which T have known 
fetch once on the coast Sooa.o0, On the 
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other hand, | have known a trapper paid 


S40,00 in trace ( yale about S2a.00) for 
1 fox which fetched Spoon, or £140, in 
the riuurlert 

l tiwve toed breeding toxes for hve 
vears. but without success: My “oark 
th i ten moh 
theturbedl, | presi Mut others hav 
lira uel | imitend tates 
try again further wm the coqpntry, 

That 
mith fa 
Ww CTT 
revi Toel 1th. 
of teed paretits, just os bitches have pup 
or Tt 
mesble natural 
ol ret] parents 
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That bhick jips are 
rics many Hees, Te also trtie 
for these block scorn 
back an) have 
Het with Wack pranitathers 
an tiobhers. the pul penis ire preity ¢crT- 
tain to bb alsn, ‘The feeding of 
thease is tie more ditheult than that of am 


ordinary dog, and the offspring may 
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the theodalrte : 
he crt. cna 


Dy Ee 


Ar Gould of Bowrloin University, get Rete 
olunteer work 
worth SS last year | saw 
dig oat trem an tstanned four stall foxes, 
all wdark silvers: These had 
mother, but untortunately the dog wis 
notéeeen, Lipresume be tle was cbirk 

(ither writers to the contrary, 
of the san brocwl will kill anal ent each 
ilies | Krmowth 
fines 

ea 


(37 bear i 


(Cra eine, 


a black 


a 
2 oe oo | 
ie ae 


ave if three OTF HH 


nerally | have lttthe to “oy 
We bawe our «hare of black and white 
Both these -— yunv eiten 


The desh of both as Poel rel nourishing. 


Lal | 
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he blick bear, being a herbivore. asa 
like venison He 
however, exceedingly fond of hah, and 

hired norches salmon pearils. bet 
comes bo his heath fram this predilection, 
tor mt fo wantler in search of 
the inmomernbie dead capelin, ace to ven 
ture aimest into the summer fishing set 


eras 


Many interesting tales 


rate [> 


, 
i ee hee. 


esas hint 


ahaut bears tote 
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DR SEV SICMIR ARMSIRUAD GUING OF A SICK CALL: LABRADOR 


A LAND OF ETER 


WAL WARRIAG 





FISHERMEN 


eV be fEcSet te thie 


to 1 
ai 


i ley tle = qlee 


two thimes, 


i ch ik Led 


tirdllvy ex bt thie 
abimy commond only one or 





wwever, are worth noting (here can 
be fitth queshon that the polar bears, 


ee a F 1 = ue ! ime = ’ 
together Wait clhtet “iriirricel: Mee tm hes. 
Seah TWH 


i | : rt oF ob 
haa We, .s ul LE Lake 


erin ueaats. ait iv \<. 


[aa = i 


iilierent TULaT ren 


q ; = 7 rT . w = f ow 
Whether it is magnetic or what, T lo mot 


new, bat [ge edavines ib exists 

l have followeal bear tracks for tiany 
miles, both alg the coast and mln, 
anc whether: the emiree teak him te 
fat snow fields, large lakes, through 
uenmee vw wee Lis; OF cress wo Titi 1] thie 
wey he alwaes kent eamer steadily north 
Lfefer now. to stray beara that have fol 
lowed the whelping seals too far seth 
my tite we fel] = 


OPT 


Nearest 


— 
Tt 
= 


louies Wi if 
ae ae . 
thin to their 


VW ELE 


Hose rr aL 


GAVE DIED AT 


; tt tea« oo 
whet thet owen eclhoguers <all for them an 


{ ' i 
SOOM Tones 


lumi, just rolling lueily alone norih If 
there were anyvihing to be said tor the 
evilutonuiry wmflireicet of matural seler- 


hirwld certaeiky te 


Peele 


r ' é a . é I 
tern, tlwe polit bricatt 
ny The 


STB | 


as minutus ws the 


tiaturi 
Eee 


Lomust leave the animal resairces 
of ‘Lahracdar etohie 
Weilth—a source of wealth that lw mt 
means to be desoiced, a8 th is very easy to 
The red purtridge berry or amiull 
cranberry, the blue hertz or bilberry, the 
vi hake-apple or choaw-berry, the 
purple march-berry, with the med 
the uiaple oy 
abundant, all 
erow witlhoart 


ry f- im a 7 | te 
zt! Cer [ii Li ree 


| 
diaw 
aj pe a 
LE Te. 


ar ou me lerr 
csily preserved 
any ettort on the part of 


cultivate. or m any 


Te call 
mcd call 
the nutives to sow, 
way 


eat’ di : 
sweep ina barrel full of 


Improve them 


a om | | = 
td BL | oh 


| 
Lire 
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THE FEW SHEED 
THAT 


HAVE Th Tit 


THEY GET QUITE TAME 
fies, ad det them stand exactly ne they 
HTe if iL hatinel, ariel they will he re wh al] 
winter, Fall a harrel with the lise 
hake apples, ponr it witer and hear up) 
the bairrel, Hr went have a wehcions tri 
nll witter 

Nature, morcever, looks after yi TF 
Vil are tin lazy to dio this, and) wre chil 
dre can Ton avert in Specie ital mick Frsrl- 
herries and marsh-berrive that bave ants 
sweetened for beine under the soow all 
Winter T he real crf. the crimheces. ra, alae 
i natural dye . 


OF cultivate) vegetables in |abrador 


the svecress clepoerils met the shelter, nat 
uraoor artificial, they ger from summer 
frosts In the bottoms of hays, carrote, 
peas. potatees, letiner, radishes, beets, 


ete. all grow. in the open well 

Lord Stratheona develiped 9 potatn 
whose leaves crept cnt the eround instead 
of standing upright, andl thos escaped 
these summer frets, The Miuraviare 
min the same end by covering the bers 
with rolls.at bein or burlap, putting. their 
pita joes ta hed when tlhe, ary themselves 

The leaves of our aptiie ta nidgke an ex- 
cellent brew, when boted with molasses 
ani fermented, thouch the result ts top 
intoxicating for an enemy of alenholie 
beverages lke uiyself | 
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There 14 to need whatever 
ror the scurvy that so renerally 


auihicts some of the frmilies 
every spn. cxcept ther own 
carelessness anil tithe. 
wow we Seldon, if oever, see it 


. 
re WET hes 


Leralertt, 


Alay Tein ol 


Riucsole anil ri ‘itt 


grea! aliindance. Tabi ww lies 
know, cat them freely fresh im 
sminer, ail, thrending thetts 


etrincrs with a necelle, 
suspend then im the howse and 
let them ire for winter. “hey 
swell out, aml tasie a4 wood ps 
reals, 

This is 2 
thay fn 
aCe 


ey cette 


eonitwerctal rather 
article, 
tescnihe toc in 


Head loetic reruel 


thgn 


numeribe flora of the small 
fexpin bet bricht <ob-oarctic varieties. 





whese obuneluece gs wel 
he the fact that we 
than t4 varictics of Fe- 
Wl say aoword abour other 
possible andwetries for the country, 
thongh while spenking of flowers | 
ehtle) toention that the coveted Alpine 
ihelyetss hie nitrce liver neor 
Hopedale, and can nuw be four og ie 
ing wikl in the netehhorkhncul The ina 
meise future that lies before pulping in 
ith cormiry om. | think: werv evident 
fromm) the suceess attending ‘Lord North- 
cliffe's reat Ventinre it Sew iounilkiai, 
aid by the fact that every acre of «eh 
im land from the Straits to Hurlsan 
rey lis: betes agape lie | for ahend, if wot 
Wrantesd for this very pur poe. 
The nealciaable Cnerzey i oe COMIN 
inehichne the Grand Falls of 
the TTamitten River, probably the third 
gest itt the worl ant second only to 
the Vietoria Falls tn height, is an a 
which the future will be wnable to saver= 
estimate that chenustry stands om 
the verv v4 tire of A sh ‘ithesds Of atone 
id a tew world seetiis co lie at our feet 
if suffiient enerey 1 proritea ble, these 
hitherto woeppreciated riches pre besin- 
ning to exentt attention. T have had al. 


= = 
it 

(echaa| {ai Lis 
[erin 


hove: 10 
fentird, | 


heats 


[ess falls - 








assa't 


4, = 
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reals IME as to the feasibility | 
Grilling these falls for the puree of 


collecting nitrogen frora the air for fete 
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SUSE OF OLR HEIN TIER 


ace 


= 


A BATCH CY My 


Lipet-Alr Preahinene fer orpbhootiv 


tine purges: lt is well know that 
the world supply of nitrates is giving 
out; that wom] as fuel, an even ong 
are mupidly diminishing, Flere les one 
timnense-source of wealth that even the 
dill eve uf a twentieth century «ctentiat 
can foresee 

nour vast bors he supplies of peat 
that ore almost inexhaustible: only these 
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last few vears has ines: 
fran] chemstry turned its 
itthention to [hese natural 
rescurces. AI] renter 
thts oowntr the little 
setiienients are hare and 
denuded of the beautiinl 
ewergreen trees riven 
for then protection ane 
for preserving = amirml 
life, just because of the 
1Znoranee ot the heatitw 
material lyinw- in the un- 
Heed bogs; which instead 
ce heitigr mytired| wre 
be amproved by being 
wed as a fuel supply 

The vast aren of 
ledges, which rim alcng 
OUF east coast, provlices 
in plact< immense quan- 
tities «of Yarinus sea 
Weels, which the star 
pall opand Minge at our 
(doors without oar hay- 
Ing: to stir a fmeer: In 
Norway the ashes of 
these weeds, just burnt 
on the beach, feteh from 
p225 th St.55 a percine, 
and ring te the country 
a6 worked now 5150, 
000 & Vear, Nattre 
eccins to take spuhciil 
provision for promval- 
minded man, which gas 
he incregect in nimbers 
i withdrawn, and so he 
is forced to put his wits 
to work and grow In 
stature whether he lkes 
‘t or treat 

in the sping. berries 
for 08 are teorly woder 
hell-fish in abundance under 
the harbor tte. Soon fat fish mnie 
round fehl are ventall’ timwn on the 
heach, andl can he dipped ont with ox 
hand net and can be speared with o 
striivechtenieal Hock on -a@ stick, or. as ald 
Cartwright tells os. ore at times si filer 
tid he could He on the rocks and: catch 
therm by the tad toa lia hand. Trowt we 








LATERADUIH ORPAANS 


the siacw', 


A LAND OF ETERNAL WAREING 





“The onlin Tit the middle crosted the Shits of Belle Isle alone Jot eduter. making three 


tripe to ane! fre 
Ranches wide, and 1 mehes tire, 
ere ee pds «af pratt e 


lathe wath) tem: arn: wept cheertahly op, 
Leora, 


cain get in abindanre through the ice all 
winter, Salmon and trout eae walk- 
kg Into a net, only i Tei wards Laney, 
tied! to ver own what heal, 

Hares—well, 7] shot four m a couple 
of lier vesterday behind mv howse in 
this now growing Ssettlenpert Par: 
tridges—i, ¢., willow gronse—-well, nov 
larder ois steckerl with them hanging 
rite feoks that were «hot inst fall. | 
have known an Eskimo to kill soo of 
these partridges liv the simple process of 
flicking if their heads with his dow whip, 
Meanwhile there is another. ecpually 
cuileless and dainty variety, called 
spruce premise, whe SitGh a bowcrh while 
you go and shp a noose over. their head, 
not recurring even the expense of ati 
crimnitiors. 

| have not rocen here to write mare of 
the native races that the white popila- 
tion are iow displacing. Like all ipno- 











bie tai) a beat he leit of canvas andl tothe: > feet OG inches lone) 2 fers 


fi = 


tle taal Oo lithe Chicas howce. ALE anil Sn Bere Tree. inne! 
| i lhe Wes oni all ie niet i ce cf thie Waite wales ale Hinel hve | 
drifted text day to lanl with his. leat alvest ti pierce 
he TP 


He covered the Ida pris nt the 
of Native, giwl) fis name if Fened 





# Labros 


mint peeple of all races (hey are the cause 
of their own omdeing, The inidhserimi- 
note cohabitation, and even marrying, is 
one seri factor in their downfall. 
Here are two ceasing, each of which 
namics the others danghter; so that 
mich became the other's mother-in-law, 
sterin-liw, andl cousin: and here. 
an, 18 anther, who marred his: own 
eHi-di-iw s davnghter, so that she | be. 
came, | prestme, her own step-grand- 
mother and ter coyn father’s tvother-in- 
law 

Pheir- lick of interest in <anitatior or 
any health laws, aml contempt for ans 
prophylactic precantions, is sip ype 
nomen. T have taken away. the cloth. 
ing af a patient with typhoid) and a high 
lwiperiturce to keep him in bed, are 
found him eutsile the house méxt day 
rmatkel, while their Passjor for “sree 
thing to rub" of “something that will 
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stick on” —i. «a plaster—weuld muke 
the calling of a medical man impossible 
on this const if seal and bear on] was not 
as-ateeptable to them as olive, 1 oakuamn 
and moss did nit serve as well as pead- 
ding for dressings, and if conifers 
resins were not adhesive. Plain board 
beds <eent to give rise to ne heil-sores 
through their thick acclimatized skins. 

An antipathy to amesthetice would 
have rendereal more than ane operntion 
impossible had it mot been for thetr stim- 
cism and mordinate pride in being the 
center of attraction, which, asa superior 
mental emotion, led one squng won~en 
to grin while 7 aniputated her frost- 
bitten toe, just because the tent was filled 
with an admiring audience It has al- 
wavs struck ome that they would be grocnl 
material for Christian science. 

With dog stories and winter trivele 
the comer just abounds, and many a 
nivht by a log fire [ have listened to the 


most exciting yarns of old hunters. Gut 
Here there (= 00 room far these, Suffice 


ote Sv, T trave tried mnt epMirts that 
young manhood in civilization affects, 
nad f have vet to find a match for our 
winter traveling. 

There are lots of poor, ves very poor, 
people in Labrador. I have seen naked- 
ness and starvation every year that 
have been here. That i why we are 
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here, not merely becatse these are mice 
erable people, but ‘because those people 
we beliewe nerd not be miserable or starv- 
ing or naked. It is trae a mun’s work 


must in spite of him crystallize often 


enough into temporiaing methods, It is 
the same in wur professional and every 
other work at timer, 

But we believe in the country, and we 
believe in the people. The former cam, 
we are convinced, evolve a wurthy com 
tribution to the homan face—a people 
hot crervated and enfeebled by the soft 
things of life or by artificial conditions 
We hope to be factors in hastening the 


proc rs. 


lt has been suggested to change thw 
Whole climate of Quebec by dammimy 
the Straits of Belle Isle and shouoldering 
aff the arctic current. Nothing is im- 
possible, The north side of the Strait: 
= an admirable spot at present for a 
penal settlement, aml material is net 
lackinis with which to fill up that shallow 
top of water. A: mulway can be rin 
with case to the bottom of St Lewis 
Bay, and bring in its tram mereasing 
comiorts and wmereasing facilities for 
ving, Hut without these we have been 
urivilewed ahead to sce the dawn ofa 
better day, and we only stand griteful 
to Labrador for the opportunities it has 
afforded tis. 





NOTES ON THE DESERTS OF THE UNITED 
STATES AND MEXICO 


Some derert 


flants huve cixterny which they fll 


with water avaiagh the 


days of drought, just as the ant stores ita Hor with zrain and choice eorscle in 
Preparation for He days when i ty mpriconied by the main anal aiterties of winter, 


eluather species will Spend inany years. to galier the force to send nprurd a single 
Stalk of flowers aud then el die ibs af emitented, after yeurs of labor, to 


perpetnate iself by this single blossoininy, 


Obter plants jure demilaped hucey 


coverings and rexinaus coatings which protect them fron the burning sun's raeys 


aid aly prowent. phe Tuperahon of the 
oher wenderful characteristics of devert 


mater Mey howe wcercied. These and 


Megehtion whick hare lomg excited the 


wender and attention of botanists are now being wwhomolticolly studied ta the 


a¢sert itvlf by the plant 6 adi of the Desert Laboratory, at Tucson, of the 


Dopartwcnt af Botanical 


esearch af the Carneyte Institution of lPashineton. 


ft ts beliewed ‘that these researvhcs til} result in much nen information asta the 


origin aud physiology of flats, and that they will alse Wittmately Be 


of Hoel 


fractal assistance to the ovricultural interests in. seetions where the rawifall és 


slight. The following article 


MacDougal, “Botanical Features of bee 


ae | hive been abstracted 
Publication py nity SNrector arf fhe Le portant 


by the Editar from a recent 


ent of Botanical Researe, Dr Daniel T. 
North American Deserts” The uihwst ra 


fone are from this publication and are from photoyrapks by Dr MacDougal, 


BP VUCSON has a climate of a thop- 
oughly desert chatacter, and a 
| Hora, inelinling mountains and 


plain, rich in species and genera. In 
addition to its situation in the heart of 
the desert of Arizona, it is centrally fo. 
eater). bath as to position dare transyMorta- 
tion, with reference to the deserts. uf 
Texas, Chihwalnig, New Mexico, Cali- 
fornia. ard Sonora. The citv has a [Hp 
itlathon of nearly 22,000. Ta t= situated cen 
one transcentinental railway, and) has 
gence] connections with others. as well 
a4 Shorter Hnes to vations regions of 
iiterest, 

The business af the city and the een: 
duct of its municipal affairs are lurgely 
in the hands af progressive Americans. 
The elevation of Tiedon is 2300 feet, 
while the highest of the mountains that 
stirround the plain in whiely the city Hes. 
the Satta Catalina Range, reaches abene 
7awo feet bigher. The University of 
Arizona, with its School of Mines, and 
the Arizona. Agricultural Experiment 
Station are located at “Tucsan. } 

Not the least of the advantages of Tie- 
son-as: a center for the activities af the 


fuboratery. is the broadminded Cunpre- 
hension of the importance of the pur 
poses of the institution evineed by the 
citizens; accompanied by an earnest ile 
sire ty cooperate in its. establishment. 
This appreciation was expressed in, the 
practical form of subsidies of land fue 
the site of the building and’ to serve as 
a preserve for desert vegvtation, the in- 
4tillattiom anid construction of telephone, 
light, and jawer contections, and of 9 
road to the site af the laboratery, abet 
two miles from Tucson: ‘The monetart 
value of these concessions is hy ao means 
aml, and is much entranced by the fren- 
emus spirit in which they were tendered, 
This spirit of hearty coeiperation has ani- 
mated every organization in the city, ar 
as enabled the laboratory te fain ‘cun- 
tel if aodiotnain of Bho acres, af the 
Freatest usefolness: for general experi. 
tential werk, 
IN TR “TOLMNEY OF THEATER 

Extending northward for nearly, op 
miles from El Paso is the tioted. formula 
del Muerto (Journey of Death), whieh 
has a wilth of 30 toyo miles... It formed 
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DESERTS OF THE UNITED STATES AND MEXICO 


& porhon of the route connecting the 
earliest settlements along the Rio Grande, 
aml here the traveler was compelled to 
live the streany far to the westward, in 
ts deeply cut, inaccessible canyo, anil 
tol for twooer three days in the burning 
heat without water, except stich as might 
beearned, I. was for three centuries one 
of the most menacing and hazardous 
overiand journeys to be ecnewtuntered in 
the Amencon Desert. Recent investiga- 
tins, however, have shown that the re- 
ici) traversed is in reality a busin, and 
that water is to be found, as in tiany 
‘ither deserts, within a reasonable dis- 
hintce Of the surface. 

Vevond Tics an equally remarkable ies. 
ert, the Cero hasin, which is the bel of 
tn untient lake, and is noted for agreat 
salt and soda fat, a salt lake. and) most 
striking of all, the “White Sands.” an 
trea Of about 300 square miles covere| 
with dunes of gypsum sand rising to a 
nasimin height of Go feet. 

The surface of the dunes is sparkling 
white, due to the dry condition of the 
gypsim powder, but a few inches he. 


neath wos of a yellowish or bufl color 


ani] is distinctly moist and cool to the 
touch, even when the air is extremely 
hot. ‘The smallest particles may be erum- 
Med in the fingers. and ae a consequence 
the dures are solidly picker, 

The most characteristic plant of the 
dunes is the three-leaf <unmimec (Awe 
iilebata), which occurs In the form of 
single hemispherical bushes 4 to & feet 
hich. the lower branches hugging the 
sal, The plant grows vigorously, the 
trunk at or beneath the surface often 
reachmg a chameter of 4 inches. The 
hinding am! protecting effect of this bush 
is. often shown in a striking manner when 
inthe ortting down of an older dune fy 
the wind) a column of cand may be left 
protected above from the stn hy the close 
covering. of the branches and leaves, and 
the sand tn the cohumn itself bond to- 
gether by the long penetrating routs: 
One of these columns was about 15 feet 
high from its base to the summit of the 
protecting hush and about 8 feet in di- 
ameter at the base (See page 602). 


oo3 


A eunons fact brought out in the ex- 
posure of the underground trunks of this 
plant by the shifting of the dunes is the 
ihunidkint exudation of a pale anber gam 
with the characteristic aromu of the 
erushee| twigs. This. mixing with the 
sand, forms hard, honeycombed masses 
eenmetinies 3 inches in ciameter. 

A marked peculiarity of the White 
Sands is tht a cottonwoud is oceasionally 
fond in the lower dunes, reaching « foot 
in diameter, bit seldom: more than 13 feet 
in height ; vet at the same time not a mes- 
upinite wie seen, The Mmeseyite mH ate 
reqeiring less moisture than the cotton: 
worl, Apparently the presetice of an ex- 
cess Of pypstiim is prejudicial tu the 
growth of the mesquite, 

The bottums among the dunes have a 
dense Vepetatiin as compared with that 
Of the dines.themaelves. [0 is character 
jee especially by the precence ofa grata 
grass ( fontefowa), forming almost a turf, 
an by frequent chimps of ibtedra of a 
Bravish opirple color at this sensmn 
and with 3escaled noes. These bot: 
forms weually show no sien of minist. 
tire, but tn two places we found witer- 
holes, the awater so alkaline that the 
horses wonld net drink it at the end of 
their first dav’s crive. 

The relation of Force radios to the 
sand dunes is tmusually interesting. A 
group of four small yucca shoots stand. 
mg about 3 feet high to the tip of the 
highest leaf was fran opon the summit 
ridge of a go-fiet dune We dig the 
trunk out toa depth of 14 feet AM four 
plints were from branches of the 4ame 
trunk, the lowest branch arising aboyt 16 
feet from the base of the dune: the main 
trunk and the branches bore marks of 
rosettes of leaves at intervals all the wav 
to the lowest point reached. “The trank 
sloped in the direction in which the dune 
was moving, The yuera originally prew 
on the plain, was engulfed by the sand, 
an! gradually grew through each sue- 
cessive layer of sand that dnfted over it 
inti! the summit of the dene was 
feached. In the yiciitty, at the tear of 
the dune, were other long trunks partly 
denuded by the piassing of the dune, * 


Huy 


THE PLANT THAT OWNS A CISTERN 


Probably the most extraoriinary prod- 
uct of the Sonora Lesert, west of Turres, 
Mexioo, is the guarequi (/heriillea 
sonore), a tendril-bearing plant whose 
inardinately thicketied root and stert 
hase lies gray and half exposed upon the 
grind beneath sorte trellising shrub (see 
page AYO). These tubers formations 
may be seen during the dry seasen lying 
about wholly unanchored, as the slender 
rents dry tip with the close af the veze- 
tative seasin, which lasts but a few 
weeks, 

In. Pebriary, mo2; some of these 
tubers were taken to the New York Bo- 
tanieal Garden, and a hinge <peciiien not 
readied in any way was placed in a mu- 
scum cise, where i lias since remained 
Annmaliy, at atime fnirly edincident with 
the natural veretative season iy its na- 
tive habitat, the majer verctative points 
gWaken and send upoa few thi kliints 
which reach a length of about 2 feet only, 
since they do not obtain sunlight, Atter 
a period of a few weeks, they die down 
apain and the materyl im them. retreats 
to the tober to await another scasun. 
Sever perikis of activity have thus been 
displayed by this. specimen with no ape 
parent change in its structire or size. 11 
devs not stent unreasonable to suppose, 
therefore, that the puarequi is a storage 
stricture of <uch great eficieney that 
water and other material sufiiceent to 
meet the needs of the plant tor a qtuurter 
of a century. are held in reserve in its 
reservoirs. 

The gumrequi is teptiter! Incally to be 


very. porsanotus, bot tepented tests. by Dr 


William J. Gies and Miss [tlia Emerscn, 
with Tiving tiaterial, hot and cold water 
extracts, and aleoholic extracts, fail to 
priduce any results with the varvous am 
mals tse) as test Ghject=, [tis Quite pos- 
sible, however, that the living: vites or 
the fruits might yield substances upon 
which the prevailing opinion ts based. 
‘The moming-glory (/pomeda arborts- 
cens) is here a tree 20 to 30 feet high, 
with smooth chalky gray trink and 
branches, During February it is leafless 
throughout, while its:-large white flowers 
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open one by one on the ends of the naked 
branches; From its white bark the tree 
is sometimes known as palo blaine, andl 
from the jum oor ream, which exudes 
from mcistons made in it for the purpose 
aml which is ued as incense in religious 
ceremonies, it is called ale palo santo. 


WONDERFUL CACTI THAT STORE Tt XDREDS 
OF GALLUAS OF WATER 

One of the stnking features of the 

Tehuacan Desert of southern Mexico js 

the extreme litaliatiem, or strictness of 

colonization, exhibited! by many spectes 

which are found to cover an atea of a 


dew square yards, the face of a shope, the 


erent ofa cliff, or the floor af a barranes, 
with na outliers and with the mearest 
colony prechaps raany piles gwue, 

The Cactacer are more abondant here 
than in any other part of the worl! vet 
visited. several of the species being nias- 
sive forms, which constitute very promi- 
net features of the landerape. 

Cephalvcerens imacrocephaluc (sec 
page hye )is-actall species of the massive- 
ness of the sagnara, and like it having 


a central shat bearmp numbers of 


branches which are more closely ap- 
pressed, It was seen only along the clit 
near the Rancho San Diego, along the 
eastern ege of the valley. Pilocereis 
fuiticeps (see pope 699), of mare gen- 
eral distribution on slopes, has a sertes of 
branches, in nuity instatces 4O or so in 
miomber, ulensely clustered anil arising 
from a short trink, which barely mse 
from the ground) before it branches, 
Echinecactws was represented) by a holt 
dover. species of which one, &. grinate 
(see page For), 1 undoubtedly the most 
Massive of all the genus, being o« mich 
as Boor 4 feet in height and 3a, er even 
36, inches in thickness, which, with the 
many conmvolutions of ats surface, makes 
itn Verv grotesque feature of the scenery, 
The young of this spectes are character- 
ized bw very striking crossstripes which 
disappear with ag Upon testing the 
ith to compare the watery content with 
the northern species, it was found that 
so thuch calenam had been taken op and 
stored in the form of calcium oxalate or 
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carbonate that the tissue was unpleas- 
antly gritty when chewed, and that tts 


crapmess made it difheult to express the 
juice. 

&. flaweseens (see page Foo) forms 
small heads in chisters, while in E) re- 
boata colonies 10 or t5 feet across, mak- 
mg ninds 2 or 3 feet high, inchoate bun- 
dreds af heads. 

No Systematic account of any desert 
to be found in whicl the storage function 
appiars 29 highly develaped andl by se 
tan species, OF course, all of the Gucti 
exhibit this feature ina very marked de 
vree, and a single plant of Pioverews 
Pelticeps may retain several hurred eal- 
ions of Water. The lange stems of Vurca, 
which is a prominent member ot the hur 
of the slopes, Manetion to this purpose po 
same extent, while the fleshy leaves, of 
Agave mormerocta aid other species, anil 
of Hecta, are essentially storage organs 
fer reserve food andl surplus water, Here 
if als a Eaphorbia and a Pedilanthus; 
with thick ypright cylindrical stems, m1 
which the storage function ts tade more 
effective by the possession of a thick 
milky jute, 

The tree moring-plory (/ pone) 
has a soft, thick trunk, inte which a knife 
may be easily throst to the hilt, the tis- 
sues being highly charged with water andl 
Corinne sone reserve food munterial: 

Perhaps of all of the plants which 
show this capacity, however, Aewucurned 
edipus is the most remarkable. This 
relative of the Wweea, like all plants of 
this group with narrow leaves, is known 
as “sotol,” and bas the bases of the 
irunks ewollen in adult specimens to a 
iiameter of 7 oor & feet, the topoaet 
branch not reaching a height of more 
than 25. This trunk has a trinecite base 
resting. alrnost opom the top of the 
ground, to whiel it is attached hy a few 
slender roots After death, the Imes of 
water reduces the weight of the storage 
organ =o much that a large plant may be 
casily toppled over as it stands, 


Ix THE DESERT NEAR MITLA, MEXICO 


AS one proceeds to the ancient ruins of 
Mitla, 36 miles to the sontheastward of 


607 


Oaxaca, the aridity increases until in the 
vicinity of the hacienda of that name ex- 
treme desert conditions are found. The 
ancient structures here are indicative of 
a type of ciwilizabon characteristic of 
the desert, in which coGperation or com- 
munis was carried to as great lengths 
as it must have been in the pueblos of 
the warthern deserts m America. 

A short distance to thé eastward from 
Oaxaca ties the village of E] Tule, in 
which ba a large number of cypress 
trees (Jerod wucronttunt), one if 
which stands in the churchyard, ancl by 
the claims of local patriotism ts the ereat- 
est in the world, while fer a lone time it 
has been cited as the oldest living. Bath 
of these claims are ineapable of actual 
proof, although the tree has much to ju 
tify an interest init. Six feet from the 
ground it mensyres 154 feet in crcum- 
ference, butt may be really two or three 
individuals fused together, aa it: divides 
into that many main branches within 50 
fect. ‘This tree has been an object of ob- 
servation for more than two centuries, 
anid on one side isa tiblet, partly covered 
by the growth of the outer layers of the 
trimnk, signed by the great naturalist, 
Maran vor Mumboldt, and probably 
laced there by his direction a century 


From El Tale to Milla the way passes 
between fields flustrating methods of ag- 
mculture in an arid tropical climate, Not 
the least interesting of these features are 
the craps of maize of species either prim- 
itivé wr directly derived from one of the 
elementary species of Zee. The high- 
wav, expecially where it passes through 
eral! villages or near a hacienda, is 
marked off from the fields and com- 
pounds by barriers of cacti prow in 
dense tows. Two or three species of 
Cereus and several prickly-pears are-used 
for this purpose and also yield a valuable 
crop of fruit for the owners. 

At Mitla the opportunity was: offered 
for seeing the manufacture of mescal 
from Agate. Plants of several species 
an! hortecultiral varieties of lqute, as 
well as of Feece and Desylirion, are we 
rooted at a time when the plant is about 
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, WASSHVE TREE-CACTUS NEAR TENUACAN, MEXICO (Pudocercus fulticeps) 
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AL plant 
tu ser Caps Lis Wotuge inflorescence axis and 
eq with sugary substances. The 
intl roots are tnmnypedl away, lear 
ing a huge core in the case ol the large 
apaves: large pit is heater) by meats 
of & haridlwock! fre latilt tn it, and atte 
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li Te 


jit nie cleanee] Qt? ashes anu the rema 

of the fire the cores are piled im the cavity 

an) covered, andl allowed to bake slowh 

fer two or three days. 

Next the pit i uncovered 
win | 


, cet inte Vil 
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Cores PFenriye cl 
sewing the @dges af three or 
Bes together and sspenchng jain item 
a franiework of rath branches, Fer 
menintion & allowed te act upon the 
tiemry miurtertal for a week or ten ilayvs, 
and then the tplensantly seedling: Topi 
re ped cnr and put in the kettic of a 
mide stil, the cap of which ie cenmected 
with pipes cooled with 
wooden conduits from a. stream near hy: 
The resulting lnywor contains 4 imxtuire 
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The Colermda River cute cireetly pote 
Ke pravelly pila or mitts ol the Serer 
four pont on the eystern 
mits of ts deli At these place: 
ny be tonne witht) a Gonads of too 
feet the most viviel contrasts. af 
wamp  weectation aml water-levineg 
plants having lirdad leaves aoe) elelocat 
resues wilh the teapghened. aninose, anid 
hay xerophvtic forms af the 
The presence of the mot area of the 
delta tas tet lieth efheact apo the climate 
of contiguous aril regions, although op 
ropilar aupnosiion to the conirary pron 
ses to be immortal. The relative lromia 
Ty here often as low os 
within 50 feet of tlie marin of the water 
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The armature of desert plants is often 
thouphtlessly cited as an adaptation by 
which these forms protect themselves 
agaist the ravages of animale, ‘The 
presence of spines tindodbtally operates 
to prevent a. plant from lem caten by 
antinals, but the action of the astinals 
lias in no wise tiduced thet frerrmation 
hy the plant, Asa matter of fact, the 
hilality among chesert (plants by impury 
from ahimals is greatest in the sealing 
stage, For every prickly-pear that sur- 
vives, tens cf thousands of seedlings are 
eaten by rodents, ancl these seedlings are 
ae unarmed as these of any other type. 





CMANGI OF CLIMATE 


A change of the climatic eontlitians 
Hironphout the Southwest, and especially 
m the senmcstesert region of Arimong-and 
New Mexico, ts mirked everywhere by 
the evidence if a much heavier rainfall 
than we now have. Rover valleys in 
many eases show only dry gravelly or 
sainly beds which evidently were for- 
merly occupied by cantinuens streants. 
The floods that anee eirved their way 
actos: the slopes: or over the plains are 
no longer seen, at least not in’ the same 
volume as in former time. Even existing. 
streams daonot mech m times of great 
fool their former volume aml carrying 
‘apacity. All tell-of diminished volume, 
whether in the desert regions or tn the 
regions of abundant plant-growth, 

We may believe that the cinse is ex- 
traterrestrial and cosmic, and a part of 
the great cra af climatic changes giving 
to the earth the glactal era. and its erad- 
nal devay, 
of greatest precipitation in the Southwesl 
and elsewhere was comecident with the 
witest extetston of the glaciers and that 
while the higher rmeuntaine were being 
loaded with snow, the lower slopes were 
fleliged with rain or watered freely by 
the melting snows and enjoved-a verdnure 
no longer possible. 


EXTINCTION OF THE GHEAT MAMMALS 


The fact of the existence and wide 
geovraphica) range in Arizona of the 
vreat mammals, the mammoth and the 


We may believe that the era: 


Pits 


mastedon, shows a very different caneli- 
lion af vegetation up to comparatively 
recent goologte time, The extimction af 
these giant herbiveres may le best ex- 
pained upon the theory of the desicea- 
tion of the regron rather than hy a change 
Of tenperatire or increasing coll, as ap- 
pecsatly was the case in Siberia, and may 
wave been in the glaciaterl regions of Calt- 
fornia. A great change ain the riinfall 
dnd the drying tp of the slopes and 
mesat of Arizona must of necessity hare 
catihed a great change in the growth of 
flants, involving ther cestruction over 
great areas. [ft would appear that the 
extinction of the giant mammals and the 
(hsappenrance of suitable vegetation for 
their stistenance proceeded together, and 
were die to increasing leat and dtyiness 
rather than (oO merensing cold. 

We have ample evidence that in the 
Cretaceous cra conditions in Arizona 
were favorable to forest growth and tox- 
utiant yeretation, The canl-lels of Deer 
Creek neat Saddle Motntain in Pinal 
County, described by Emerson, reveal 
gnich eanuditions, 

Chantihie: of siliciied tree trunks in 
the vicinity of Yuma and the prostrate 
forms of pant trees turned to stone in 
the Petrified Forest Park bear eloquent 
testimony to such forest growths and to 
destructive climatic changes in Tertiary 
bine. 

More recent evidence is found in 
aprmgs sirromded by relics of yvepeta- 
ton, such. for example, as Anvlrade’s 
Spring east of Tueson and on the right 
hank of Davidson’s Canyon, where there 
is a thick peommelation of sphagnum 
with stomps of trees and. at the bottar, 
teeth of the mastewfon, 

The former existence in Arizona of a 
species OF Fag of tnisual <ize f< <hown 
hy the discovery of enenmone lori-cores 
in the gravels of the seconilary or derjva- 
ane slopes of the Santa Ritus at Greater- 
ville. 


THE CACTUS FLOWERS AND PRICKLY 
HEARS 


_ ‘The greatest activity among the cacti 
is displaved bv the cereises anil cipititt- 
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tias. The carliest of these in the vicinity 
of Tucson is generally Echinocervus 
fendien, in which a few brifiant crim- 
can flowers are displaved from. the 
clumps of short, thickened, cylindrical 
stems late it March, and continue for a 
tonth, to be accompanied and followed 
by equally niticeabite bloom of two or 
three other siall species (sce pietures, 
pages FU, FIO, 7H). : 

Chief of the group, however, 15. the 
reat sagvaro, the flawer-buds of which 
develop as dense clusters an the portioris 
of the apices of the stems most exposed! 
to the sun, and have been seen bo open 
on March 25. The whitish flowers cach 
remain open but a short time, and).ap 
parently care pollinated: by insects. A 
succession of them ensies. and although 
practically finished during May or June, 
vet belated buds opet) at various times, 
one having been seen os late as the midl- 
dle of November. The seedy fruits ma- 
ture Mm great quantity in. midsommer, 
and are mach prized by the Papagnes, 
who make much use of them in varigts 
ways, | | 

The prickly pears, or opuntizs, with 
flat stems, bein to make some growth 
af new jomts and to push out Hower- 
buds i” March, and fate in. that menth 
er ently in April bloom: in t prvi 
stun, the fruits maturing ¢arly and drop- 
ping to the ground: Pifteen or twerity 
species are nalive to the Tucson region, 
lint the greatest comftsion prevails as to 
their ulentity, (CN the varions desert 
plants, this group has been the subject 
Of the micet inqeiry as-to its possible eed 
nomac wtilixatic. . 

After # consideration of the various 
practical questions connected with open 
cattle ranges, it has been found that the 
best use of them for forage is made by 
rowing or allowing to grew spinose 
species, from which the spines are 
biirned when they are to be consumed 
by animals. This is now dotie with the 
plants growing in various places. Ln- 
ane formic are subject to the attacks 
of so many atimals thar itis practically 
impossible to secure a crop without 
tecting fences, A few species are known 
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in which the spines are very sparse. One 
af these, Opuntia fais, occurs in the 
canyents of the Santa Catalina Moun- 
tains, but chiefly on rocks or in places 
iituccessiiie to prazing animals, . 


THE SEEDS OF THE PFSERT PLANTS ARE 
AS EXTRAGRINNARY AS THEI 
STORAGE ARILITY 


Several species of birds make their 
nests in the branches of the cylindrical 
apuntias; where they are secure from 
hawles and marauding annals, and 
nny rodents of the desert drag the de- 
fucted joints about their burroivs, mak- 
fig an «eFectual barricade against the 
exypete iim for, 

The agaves form their great rosettes of 
Vhickened leaves on the slopes running 


‘np fromm the greater mesas, and after o 
period of development. which varies 


from a few to Ty WETS, a cetriil 
Hower-stalk ia sent op in the foresum- 
mer with extraordinary rapidity, grow- 
Ing in length os inuch ws a foot-a dav 
and ytieckly forming flowers and seeds, 
This effort exhausts the resources anc 
terminates the life of the imdivicieal, ane 
the entire cycle of these “centuri-plants” 
is directed to this one effort of urriving 
at mature size, with an accumulated 


food supply that will enable them to per- 
fect a erop of ftuits and sevdds. | 


This habit makes the agaves an im- 
portant source of fed for the south- 
western Tndians,, who take the fosettes 
when nearly mature, and,.after courting 
away the tips of the lenves, hake the cen- 
tral stem and attached leaf-hases fur the 
sugary substances to be obtained, mak 
ine what i. known as mewal The mee 
cul-pits. teed a decade ago, dre nurter- 
ous in the foothills of the mountains: in 


this region, and ever vet one may ‘oeca- 
‘sionally surprise an Indian feasting upon 


this prized delicacy (see page 712). 

The seeds of the sagtaro, which are 
produced in cnormonm: quantities: are de- 
voured by the birds before being frees 
froin the fmuts, but of the great number 
that reach the ground and pPerninate. 
net one ina million survives and makes 
the e¢urioys pglobulur plantht a few 
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imeches in height, eventually destined to 
become o giant cactus. The seudllings 
of all the cach form a favorite food of a 
large mumber of simall animals, being 
juiey reservoirs of water, and contaming 
enough other maternal to lead to ther 
destruction before sufficient armament 
lias been fimed for their protection. 

The seeds of the winter annuals of 
the Desert of Tueson show amazing en- 
dirance, Seeds are ripened and thrown 
on the ground in March and April) The 
surince layers of the soil reach a tem- 
petatire of over roc? F) during the 
summer months The summer rains 
come ancl sonk. bath the soi] and seetls, 
but still no activity is shown, anil the ex- 
perimentalist who attempts to use these 
plants during the summer will find that 
he might os well have sown so: many 
pebbles in his pans, = 


~ ar. 
HORTIONS OF THE OESHRY HAVE BECOME 
HWATITARLE 


Formerly the tlesert was heltl ta be 
an uninhabitable place, bet by the aid of 
the devices of modern civilization the 
requirements of Tift, comfort, and hixury 
may be transported to the most remote 
deserts, and large populations may carry 
on pursuits, such as mining, ouncon- 
nected! with the climate, tegariless of 
aridity. (ine of the most: important de- 
velopments of modern agriculture is 
that of drv farming, in which forms af 
economec plants are sought which will 
produce crops under arid conditions, and 
constant and assiions attention i= being 
piven to the development of cultural 
mths which will facilitate the growth 
al plants in deserts and conserve the soil 
tacisture by checking evaporation. These 
an ether. ineliviedes bal adapeations: of the 
hieman animal are of extreme intercst, 
particularly when considered by the 
archeologist engaged in the <tudy of the 
ancient civilization of desert peoples* 

One of the most difficult problems te 
colye ig that of transportation m the 


“C.- 8. Seofield: Dry Fanning in the Great 
Basin. Bulletin No te: Bureau of Plant tn- 
duviry, US. Department of Agriculture, Wush- 
tretorn.: (cry. 


te trake tee o 


desert, and there are extensive areas in 
Armorican deserts that have not vet been 
systematically explored by reason of 
this condition. 

The camel is perhaps the atest exten- 
sively used of any means of transporti- 
tien, andl as such he has played an in. 
portant part in the history of the hu 
man race tn the anil regrons of Asia and 
Africa. This animal has also come to 
be of great wacfuiness in Anstralia, 
where owas mtroduced in 1846, and a 
later importation of these animals, 


bhi hit in Soc, accetnpanicd the Burke 


Wills Expedition across the conti- 


phe 


riod efforts were made 
"the come in American 
deserts, anil although the conditions 
were undothtedly and still seem quite as 

faverable, the movement was a failure 
by reason of prejudice and of the. of- 
gatiization of transport of burros, horses, 
and mules, already ina high state of 
specialization in this region. The ex- 
tension Of mulwars to tap inming regions 


Tn this sare ] 


sec the usefulness ef the modern motor 


car, a8 proved in the deserts of Nevada, 
how make anv further consideration al 
the camel ummecessary along main lines 
of travel, while the solitary traveler or 
the small party following personal routes 
have available animals and supplies, ss 
that the most economical outiit is that of 
horses, mutes, and birros. A camel is 
reputed to be able to carry a Inad of G60 
pounds with ease, but the same ammount 
might be taken by three or four burros 
at a test of original investment an 
maintenince only a fractian of that of 
the camel-traim. 

It is to be <aid, however, that a smuall 
eiicient camel-train would make possible 
the scientific exploration of the deserts 
of western Sonora and of the region 
traversed by the Camino del Diablo with 


some. certainty af success. 


HOW LONG CAN MAN LIVE WITHot'?T 
WATER! 
As aprehension of the part that wea- 
ter plays in existence and travel in the 
desert is to be gained only by experience, 
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Sou of the sutme anole, such as mice 
at other small’ rodents, Aece  lern 
tyonn to fer on hard seeds without 
rerun food fur periods of severil 
nun, oF even os long as feo cor Mireét 
years, and sothing in their behavior t- 
dicted that they ever took liquid m ary 
forn.* | 

Deer and peccary are alionwlant ov ches 
erts in Sonora m which the only avail 
able stpply of open water is to be found 
inthe cacti. The enditrance of the camel 
is well keown, andl aane of the best as 
thenticoted evidence. upon the mimtter 
comes from Australia. The camels of 
the Tietkins party in (Sgt and 1892 made 
nottinch of 537 miles in ga days without 
walk, These woinuils take water every 
day when a supply ts available, but it is 
their capacity for accommodation that 
has mare them such a potent factor in 
transportation in the deserts of Asia, Af- 
rica, and Australia. Other animals, in- 
chiding the commen domestic sheep, are 
als capable of making such changes int 
their hahit= that they may giv for weeks 
without a drink. 

Man and his mest constart companion 
on the desert in America, the horse, are 
fonpartively poorly equipped against 
the rigors of the desert. A herseman 
may jo from the morning of ome day 
notil same hour af the next im midstnm- 
mr sind nether he ner his horse will in- 
cur serious ranger; experiences of this 
Kirn! are numerous, If the traveler is 
ofoot, abstitehee from water from sure 
Tse to sinstt is @ serious incomvenience 
tu him, and if he continues hits journey. 
the following morning his suffermes may 
ay tlisturl his mental balance that he may 
be unghle to follow a trail and by the 
evening of that day, if he has not come 
to something drinkable, he may not rec- 
ognize the friendly stream in bis way. 
Instances are notumknewn in which suf- 
ferere from thirst have forded) streams 
waist yleep to wander ont oon the dry. 
plain to a grist: death. | 

Sine estimate may he made of the 

*F_ WV. Coviile; Désert Plants ad a Sotirce of 


Booking Water. Smithsonian Reports fir 
IG], PP. 200-505. 
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actiial amount necessary from the fact 
that a worker al the Desert Laboratory 
during the course of an ordinary diay in 
May, at Tneson, consutied 10 pints of 
water, A horse would bave weed 15 oF 
20 gallons in the same time. A walk of 
300r 4 miles was taken, bot ne specinl 
moactilar efort bevond this was in- 
volved, A marel) across the desert in 
midsummer wold imerease this quantity 
by half. Under stich irenmetinces, a 
contecn of less capacty than o-gallon j= 
a toy, and one of real tyefulness should 
contin at lensr twice that aniount. 

» The most mitabie example of en- 
ditrance of thirst. ie that of a Mexican 
Prospector liiiting for a “lest mine” 
near the old Camme del Diablo, or trail 
fram Sonora to Yuma, who made camp 
sadly after being wot for cight days with 
a supply sufficient forsone, “This expert 
etice is tot Likely to be duplicated soon, 
tlthongh itis reported that Indians often 
go as long as four days without water.* 

The experience of the field expeditions 
from the Desert Laboratory demuristrates 
that saline or tlkaline waters which erm 
tain as much as one-fourth of 1 per ceri 
af salts may be nsed for periods af mane 
days without serious discomfort, but if 
the proportion be iiereated to one-thire 
of 1 per cent only hardenedarnvelers miay 
tee it, while water which contains as 
much as one-half of f per cent - inimi- 
cal to health amd comfort, althongh a 
might suffice for a few howrs or save 
the life of a person who had been wheilly 
Without water. 

AM devices for allaving the discomfart 
ating from the dryness of the migcors 
membrane, such as carrying ‘bullets or 
pebbles in the month, chewing grass or 
apiece of moibbers are wholly futile in 
meeting the serious thirst problem. The 
relitive humidity aften falls to 5 per cent 
in the Southwestern deserts, and in a 
temperature of over too” the evaporation 
froma vessel of water standing in, the 
pen tay be at much as an ineh a day. 
The amount thrown off bw the skin 1s. 
correspondingly great, anil if the Ines is 

WT Metiee-: Desert Thirst aso Dtecuse 
Interstate Medical Journal, vol, 13, No. 4, 1908 


vi4 


mat tiacde goent, thirst ensues, api ten 
hours lack of water tay thicken the 
longue sy that speech is innpossihte 


THE BARR, CACTIES 


The Indian atid the desert traveler 
often seek relict in the juices of plants 
when water fails. , 
the prickly-pears ore slightly juicy, the 
stems of the same plant or the erent 
triinks Of the sagan contain much say, 
but for the tmost purt it is bitter, aud 
while it would save life, im extremity, yet 
it is very unpheanant te se. 

The barrel caetus. of bienaga | Evhino- 
cactus}, however. contams within its 
great spiny evlinders a fair substitute far 
good water. To gel ot this easily one 
must be anned with a stent kiife or an 
ax with which to decapitate the plant, 
which i done ly cuttie away o section 
from the top. Lacking a suilalle tial, the 
thirsty traveler may. lor the spines fren 
the outside of the bisnagn by applyme a 
lighted tmatch, andl then crush the top 
with a heavy stone, This or other means 
is aken to remove a section 6 to § inches 
in thickness. Next a green stake t+ ob- 
tained from some shrub or tree that is 
free. from bitter substances, and with this 
or with the ax the white tlestie of the 
interior is pounded to a pulp and o cavity 
that would: helt two gallons is formed 
Squeezing the polp between the hans 
into this cavity will give from 3 to 6 
pints of a drinkable liquid that ts far 
from unpleasant and in generally a few 
(legrees cooler than the air. 


sconting Indians have long used the. 


bisnaga, anda drink may be obtained in 
this manner Iya sitlled wperitoer in § to 
19 minutes, Some trivelers are inclined 
to look with much disfayor an the liqaid 


The friilts of sce of - 
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so obtained, but it has been nse without 
discomfort by members of expeditions 
from the Desert Labiratory. That it is 
often preferred by [ndtans to fair water 
ts evinces! by the fact that the Whipple 
Expedition found the Mohaves near the 
mouth of the Ball Williams iver, in 
s4, cooking ducks and other birds in 
the jitice of these plants by means of 
heated stones alropped into the cavity 
containing the prufpi. 

The sap of the saguaro (Cereus gigan- 
tens) and of other cacti contains. bitter 
stiletances that make it impossible to be 
weed to allay thirst by man, althongh it 
may be given to burros. <A supply is 
nsvally obtained by felling the heavy 
trunk ark] elevating the ends a few 
inches above the ground, while the mid- 
lle is allowed to sag lower over a bucket 
er vessel that has heen suitably placed im 


a hele tn the gretand helow, A cut it 
ttle above the hucket ta allow the 


hquid to escape, while the process 1 hos 
tence’) somewhat by building 4 fire under 
the ends. | | 

The experiences of the expeditions 
from the Desert Labordtary made it evi 
(est that a still or condenser, by which 
even a small quantity of drinkable water 
vould) be obtained from the abundant sap 
of these plants or from alkaline waters, 
would greatly facilitate field-work, Aq- 
ter 2onme experiment, one was lesieneidl 
by Mr Gedfrev Svkes, in which the cne- 
tos pulp or liquid to be distilled is placed 
in a boiler of pressed steel. ‘This appa- 
rts is ow tel by the laboratory picr- 
ties while at work in the deserts, [Tt has 
a capacity of several gallons per dav, 
which echables a party to make an ex- 
tended stay at a locality where the un- 
treated water is undrintkable, 





CAMP FIRES ON 


Hi expedition described m this 
Valuable bwok was wi &Xx- 

jilerrankjcete oi @ renuine tetra -ili- 
Crepe TiC, for while at if true that the 
Piiacate Treen, vIn it the morth- 
Wes termi Cornet cl Mexica, hs Lvrenaall 
speaking, in the Soreran Desert between 
Leizone, anol the (ault of (alte 
known tu a few Papigs Dn 


Tinest 


Tacs Wi, 


MIPVIA. ih Hi 


ins cmd several WVexicans, if was to 
mille anpkiown to the aut world 
"There Wwe Tr Li foriut heen Wwhintever 


about this reeton, and on all available 
fnaps the space anal the Pinueate dot 
was at absolute blank 

Naturally, the animal an) plant hte of 
the Pinacate oreon wast as mich tt 
known as tts @eorrapliv: hence the valie 
of the results ohtame! to the 
ew rest, od iTLMAnN, aril ea Saas BELLE 

ir Hornaday tls in a pranphie wav ot 


hintanst, 


the wanders ot the clesert recsway, OF €A- 
net ovelemes, the marvelous <esert 


hatanical iareews. aol of Wuntog mid: 
tuin sheep in the lava, together with 
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chapters: of oabearbing. interest on the 
leo) gind history of that country, the 
book heing splendidly illustrated with 
photographs: (4 the expeelitiot 
Describing the desert vezetatuon, the 
suthor save: ‘The White Eritthe-bush, as 
Seen stan alone wo bare black lava, 
is truly a thing of beautw. [tts hemi 
splimrical, svimiietrical, imunmncikate, amd 
Clean as a new sthtt, Fr wiite 
lenuet, tts leoves are all on the curt: 
vile. ain) aithourh tts branches ate hirge 
ar stocky —for the storage mt Water 
thev are 4o brittle that can grasp 
a-oreat handful of the outer stems ani, 
with one movement, snaya all every one 
of therm as if they were so many pipe 
afters OF clas The are ¥er4 
large—tor a: desert platt—the Ininele 
hein shaped. ke o broad arroyw-headl, 
one and one-half inches long by one and 
one-quarter wide, The fiwer ts a Trttle 
vellow CHL EITE, ike a Lara vellevw 
as, thrust far mp On the fp of a: Trail 
and fnatle bith flowerstulk soe imetes 
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ons 


leaves 


Hornaday, Sc. D., pp. a, an illustra- 
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higher than the periphery of wie foliage. 
We found few of them im fluwer, bot 
criciyli for our tigitisitive pitpese, Th 
the taste, the foliage j= strongly arc 
irate, pmgenmi, astil hitter, wal recuil< 
the fitkivge Of the corner sage-britsh 
(Artenusi). Apparenth me animal eats 
the stems or toliage of the White [tritth- 
biel, om weare ver’ plad olit, for it 
cs truly a soit amd pleasing: thing to con- 
template an the scwcd Laya-fiehls The 
itivntain Shinep ahotibtless shared ont 
views, ince nearly every one killed) was 
inund to have browse) ainple on the 
dender, delicate dead fiiwer-stalks of 


the last season that still adhered to the 


stems anid projected above the grayish- 
preeti inass. This bush is said to he 
widespread int the: southwestern desert. 
hint | dil net mites Tt anywherr cutsile 
the Iihacate-Sonovia repion, which niav 
have been mv fault. 

Naturally, in such oa wikl ane weird 
sit ms the Pinacate temic, every pleat, 
tree, and living ereature is of intercst— 
rendercd «so by the grim surrounding 
atl thir intensity of the strtpale to aur- 
vive. It is fair te assume that the plant 
life we saw-atthe Papage ‘Tanks repre- 


sents only the baller and hardiest species 


of the southwestern desert region, be- 
cairee were they otherwise they assuredly 
wernt not be there. 


BOOK REVIEWS 


Phyaial aad Conumercial Gregraphy Pe ALE 
Gregory. AG, Keller, and Alt. Bishwp, 
Po Bond yO. gah Boston: Ginn & Cn, 
rote. 

Most commercial poographies contig mire or 
less qlivsicn) peograplty, since witht a kriew!- 
elgr of the physical eavitanment no ailequate 
shidy of the ecomimi: comdition of a icoinibry curt 
lee ele Bat thie fs, we helieve, the {iret com 
iveccial peography which has iecliled the word 
“chytical” in ta ttle The book ts ti three 
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ports, the diferent parts having been prepared 
by the dirthers eeverally Ther are as tudliws : 
bh) Adlescripion of the natural enworudient, 
phyarcnl genpruphe, to which m devoted 123 
pen) Ca) the belatignie of mgt bo thie givin 
mat, Lo whieh) be Wives att eel ammennt sl 9) 
the prodictis, wulestnecs, ond commerce of the 
LTititen! States an the British aid the Cherian 
Fanpires ali@orl ihe recmibvler of tlre leek. 

This hook more warls mete the wee for a 
tent took on iis anbject than am ool ite gprede- 
cessiis, Moat of the works on. coniiercial 
erorgraphy are, become?’ of then fallin of die 
Lal. rother beoke Of reference Pion toxt hick. 
This tte treats few crarnestities, bat reperrsetit- 
ann ones, ant fow counirles, bat howe ile 
lenlites contrmbncial countrice Special | inpyrr- 
tate os ove td le relations of mais the his en- 
vironnvent, the climute, fauna, fora, topography, 
water, ete, nod lie adiptilility to charges in it 
Means and routes if travtquietaticn anil. their 
divelopment are discussed, and the increase of 
tide with increasing ecivilizition, The bwwk 
jn Hhisteateal with twetety-mitte ovape ch iia 
ere EL 4a, 


Aayend the Merion, Stereos, Py Dillon Wal- 
lice, Pye a5 tel qo, atx B | =Clieae: 
AC MeChorg & Co toi Price, $50. 

This hoo. Harrtive of poearnev ings ino. litte. 

Few Lite, sniwestero Mexico, Thre. sire 

in graphic and* full af interest ‘The ihestray- 

tim ore olamiinnt and execdicot ere is a 

Tegtin compristig tay thowanils of squire 

iiikes weary apardely pepulated with Todiane ool 

fill of big gatne. aA orepgtet of the gredilust agri- 

cilteral ath) molting: goeedolithes, [ying otnle- 

veloped at our own doors H, 


The Sotto aol His Probie | 
Lerpp Pp. tg and jog, 50) 58. 
York: Uharles Soritmers Sone i010, 

The teest: teewake vey the Tilia that was ever 
minted Ma Leupp writes with fullness of 

Lerigwladlie of the characters af the Todians, of 

their history. and of the eouditiens which sar- 

roomd them, be thocenehly believes in” the 
policy now te execution af muking citizen= of 
tlie Tebinnt ae rapidly of pemarble, consistent 
with their well-being. Tt is mach) te he ite- 
gretied that Mir. Leip could mot have re 
tritired at the head of the foufiaw Office til 
this and other reforms with which he was 
entified could have been completed, FL, G. 
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A matter of history. 

The Walktham Watch 

Company was the first to _ 

make watches with inter- 

changeable parts by ma- 
chinery. 

A matter of knowledge 
to all watchmakers.—Every device 
and mechanical improvement in the 
making of watches has originated in 
the factory of the Waltham Watch 
Company, | 

A matter of fact.—The Waltham 
Watch Company makes more watches 
than any other watch company in the | 
world, 


A matter of general opinion.—The 

| Waltham Watch Company makes bet-.| 

| ter watches than any other company | 
in the world. 
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THE GUATE RAILWAY 


KK “ed the as the “ Puerto Barnos Foute,” 1 the only line between Guatemala City 





and the eastern seaboard and t the shortest and moet convement route between 

(Guatemala City and all intener point and the outude world. Puerta Baring, the 
eastern bermunus of the ruilway, t i aituated on a most beautdul land-locked harbor, only three 
days’ sal from New Orleans in the comfortable steammpatiipes of the United Fruit Co Weekly 
service between New Ordeans and Puerto Barrios in: either direction, 


GUATEMALA CITY 


WA ith 0, CO) ida baits, be ated val ly located om the lagh (Central Aumencan Plateau, 5,000 feet above sea-level 
and sumpinded by mountains, among. which ate four bigh Folcanens viedsle trom the oty, offer a mos Grizgitt] ul 
mace for tourists, Perpetual sping rogne in thes elevated valley, and the extremes of heat and cold are woknowe. 
Within a fet boote” ide oe the ancient aml ruined capiial, Antigia Gratemale whockh was before ifs deinic- 

Hon and fie tree centuries the great capitel and center of trade of all Central Amence, Tourise find much Ww 
miereal them throughoet the length sod beradth of the country, and the eperiamen feds in the woods and on 
the plains woch game as Jaguars, Pormas, Wild Hogs, Tapirs, Wild Turkeys, Qual, and Pigeons; and mary 
ad the rivers har hikes wbound in fiah. Lake trate, Amatitlan, and Atlan are a sytprice ancl delight to all, 
Aaene of cities of whose baglders potceven w trecdiion ia belt are (ound throgghout Cniemala, 


The Gli ATHEMALA HAILW AY fe the-shorteet anil moet direct route for Aneri- 
aon unl Koropen yoodsa tu wl) polai in the Mepoblie gid fi giles expiorted fron 
Gintermals, At (iaiteridls Cir connection ™ made with the Central Railroad) wo 
Hireugh that line with the Weetern Ratbroed toad froin all pointe south, wel, ati] 
rhorliweat of (itnitomeala Chte 

Through, billing-ie made betwen Amerionn and European ports aed all rallwiey 
jwultibs Lm 4 baaé Replies en Lig li Ty a ail es peer 

Regular lines of stooniehipe ply betwetn oerto Burricanl New Orlewns, Naw 
York, ane ha paesun mire For further imfornnation abirce— 


F.G. WILLIAMSON, General Manager 
GUATEMALA, ©. A. 
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Five Million, Eloquent. 


If there were only one telephone 
in the world it would be exhibited 
in a glass case as a curiosity. 


Even in its simplest form tele- 
phone talk requires a second instru- 
ment with connecting wires and 
other accessories. 


For real, useful telephone service, 
there must be a comprehensive 
system of lines, exchanges, switch- 
boards and auxiliary equipment, 
with en army of attendants always 
on duty. 

Connected with such a system a 
telephone instrument ceases to be a 
curiosity, but becomes part of the 


creat mechanism of universal com- 
munication. 


To meet the manifold needs of 
telephone users the Bell System has 
been built, and today enables twenty- 
five million people to talk with one 
another, from five million telephones. 


Such service cannot be rendered 
by any system which does not cover 
with its exchanges and connecting 
lines the whole country. 


The Beli System meets the needs 
of the whole public for a telephone 
service that is united, direct and 
universal. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
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BALDWIN 


DRY-AIR 
Refrigerators 


THE KOLD, KLEAN KIND 


do better work with less ice than 
any other refnigerator made, They 
keep your food preserved in the 
best possible manner, because ot 
their positive “one-way” current of 
absolutely pure, cold, dry air, mov- 
ingt swiltly around articles stored, 
and constantly cooling and purify- 
ing every square inch of the refrg- 
erator, 


Many Baldwin Refrigerators in 
constant use for 35 years are still 
giving the utmost satisfaction 


Den't buy a “cheap” refrig- 
erator—it wastes your money 
and is a source of annoy- 
ance every day you tise it. 


Baldwins are lined with “snow- 
white” opalite glass 7-16 inch thick, 
vitrified porcelain, or metal. There 
are 150 styles in stock. Specials 
made to fit your space. 


Don't experiment with new 
makes of unknown quality— 


buy the Baldwin—the “kind 
the old folks used.” 


Send @ posta! for oor fig catalog 


THE BALDWIN REFRIGERATOR CO. 
99 LAKE ST., BURLINGTON, VERMONT 
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ENGINEERING EXPERTS = MiNINO 
ELECTRICAL, CIVvit 


. MECHANICAL. 


| THOS, B, STULLMAN, M. 5, Phib., 


en) Exeter? cael Aselptecel heist. 
Lnaipaes aul: |nweedhpuiiine 
Address, THE STE VINS Ir na rhapP T ocMsooY. 
Fithian © | 


| WAL GROFFITH, Coneolting pian eaaeaeds aid Cele. 


Mintig if aa 
VW onl Alinersi 


gist. Soecialts! Ceohomle Unilin, 
Caccial Fssmitiat=aire gol le jeliqt 
| tiie god! Mites Anwe Here. Lenn sA Be Aneel 
ment, EFlasinen tities Cine! Exchiunye. Serastan, Ps. 


WILLIAM J. ELMENDORF, h Wiceideiae Engineer 2) Pears" 
=a perence tn reseensihia potion Conmeuitation with 
wher = noptatiem condul reporta in boyers of eel 


ici Hoeprevam. Rofarences gindiy furnished 
oe How 103%, Spoken, Washington 
ASSOCIATED FNGINEERS COMPANY. 


Euarimoatones, Reporta, Conatructiim, Operation. 
irrigation Enturpriacs a Specialty. 
417 Ce nature Buileline Deorer, Coloradna- 


Where frien mist] eet hemetidinl ly illo shail anh prcbplio feed 
in asty cotectiy alee @ grea! minontain 
“THE MOUNTAIN THAT WAS "GOD" 
Be bode HH. Willies 

V2 oe. regal Bho, boetrated with mops and 140 viewa, in 
cluding a thuerms-d ohne laallf- ares al Mri catia hi* BRITEB, |, 
ite foreshe, jte preel jpotka ile glaccinps, Oe coer . Pre 
$) Ce) met, cater (2 cece cetea, “Addrmes | i, Ww itera. 
pdolietver. "Tine ROOTTIA, Wuah 


EUROPE INcCLUOSS COERAMMERGAU 
a) Ese Dobtiel bie ee a] ie sailiies! dasborinpee 


De. ‘ica Mr Ho whan %. PAINE 
1a Hidoe Sirect Glem Falk, 6. ¥. 







MOTTON PICTURE MACHINES, "rte Views, Maric 
Lartieret SJile=, eel sl rpllad ba piers Por > ula. ete 
ligtio Frie. We Glan fic} Magic Vac Pyles, Vee, 


linha, eta. 
eleniia, ba 


[orbach & o., Him Piibert Steeret, Mnlie- 


The Best Typewriter that Money 
Can Buy Costs One Hundred 
Dollars.and lts Name 1s 


REMINGTON 








Ao. 1c 


The Sale of these new Rerm- 
ington Modele has surpassed all 
records aimee the invention of the 
whting machine. 


Remington Typewriter Co. 


(lncoarporuted} 


NEW TORK AND EVERYWHERE 
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HONOLULU, $110 


and Bach (first class), Five and One-half 
Lave from San Francisco 
The splendid: twin-screw. steamer Sterro (10,000 
hone Haplacermoert) exile from San Frenctecs April 
li, Whaw 7) May 2A and evere 2] dayn, Round 
hop tickets ocrined lor +. month Honolufu, thes 
ride! attractive apeat oon etioe wroelel tear, Book 
nowt aid secure the best berthea Jme fo Toho 
and New Zeotond—S. 5. Monpoam, connecting 
with Union line; aatlings, April FS, May 21, fume 
29 etre Fahis and back (24 cayel, $125 Mae 
Fenland (Wellingtow) $246.25, fot clan, RK. 7, 6 
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‘Get Science. 
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Three Vital Messages from 
the Apostle to the Labrador 


WILFRED T. GRENFELL, M.D. 
ie ie 


What Life Means to Me 


An mreeret te the tickles al cebeteiee frankly ged 
finite Bain lax 2 (tied wieoest eluate im lee seorled as 
woth qguttiilien lim fo sonek woth westerns. 


A Man's Faith 


The sects poe of a ote bile eegereeeed wei 
this wUDvinat SCP end heocteste. weth i chee 
miriiete blwk camila bedi acel owes wir & jarr: 
anrin| rel erect lparini tier tderepurt discus of lols ‘ [3r, 
Cirenfell wreice just oe he talks, prectical all ower, 
Didoe dia dhe" — Soria fetal Delpy Alepuniioam. 


A Man's Helpers 


Thinner mafia liaznds fuaxpibers Adie eg hits el LL 
eaten! Girkwirikie ral eee bee WA Wier Faith." 
OW het the Baeble Meanie to Mie" ' het Praver 
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‘| 7 
the shu Re printed gail beiditerl 
es Golora “! ceils iinet 


THE PILGRIM PRESS 


14 Beaeces Si, Boowtisni 
ITS Wiabesh Av fii, Chickpea 
Lit Fifth Ave... New York 





Your courtesy in: mentioning the 


IS TODAY 
THE BEST FIELD FOR 


The Rich Man 
The Man of Moderate Means 


The Man who is anxious to 
acquire a home and future 
for himself and family. 

CONVINCING LITERATURE 


SOUTHERN PACIFIC 
SUNSET ROUTE 
YOURS FOR THE ASKING 
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Use Press Clippings ? 


PT will more than por pod fo eectire iit ea 
| ‘annhee MePVEcE, Ovverting B85! webiects, trade 
ara! personal, anil cwi the bonelli at the fost 
atid] pest sestermnatic reading of all papers anil 
| penadicnla, acta ond eberceal, aot eee meek, 
Why oniss: taking wivaniace for vbinilnineg Lie 


Cig service ia thees be al] progressive busi 
PPE Mela prt rabiet & plore, collecinre, 2x. | 
one ia thee cord indes for securing whi wou 
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Special Kates quoted on Large Oniers. 


| The Manhattan 
Press Clipping Bureau 
| AUTH <apninotT, Pros, 


Contrid¢ge Belding, 2 Pith Ave, Cor Fok Sen 
nREW TOBA 


mel fier Dur Desk Calendar 
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Travelers. PHHETLalT. sadanediligt By = TTA ES a | Lire 
stucsenin, Bun a yer aipomala b nel LA NI E Eicuete ules ia! 
guceeriar te all wauer glasses 
rude ated ere Paar in One Glows 

DA.N0TE. Blaocolocs wre eqostls Alved fin day oF 
fave la dee: far theese clietant atinall tala pet 1. Ee F oT ih 
maeee= peer boy | all bee eersely hiereing: ithe rortal chiaca. 
while tendaprer Ee poe bee Adee) Clem ber emueou: | 
travelers bs ena rai! elas wee at ile {arace aut Ae, 218.00 
hnlf we iit) ae closes of reasthrine paw et ar LHe 
with leather carving eer nied cond bor glass. Seemed fers 
Rooliet ok, jt yer sented alors not howe Tay -Paf | nl 
| Hipaculars, eeqed cubect tu =MciIN TIRE. MAGEE & 
BROWN OO, 7273. Sansom St.. Philadeinhia, Pa 
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"Cod Liver Oil" 


Eee PHB dee 


Dog Cakes 


Lieutenant Shackleton 


DS FE Bi CCRS aia. Dae TO Te 
South Pole 


Alipocmn? Arctic and 4untersthc appeditiaina have 
carried Siaa tts -Biscurrs—an vhenliste peed 
eitheir seid Value fap Vinrnis mak. 

Sr stamp for ~ Dine Ciilture,~ whieh cor- 
tie ech Vatielle imtormatiaan, 


SPRATT'S PATENT, Lad. 
Factores ond Chinf Offices at Mowark, NM. J. 
Denotes of Sati Fraiche, Cui: St. Louis, Maj 

Clevelurdl. Cie: Mieaitrinl, Camgcda. Hes | 
iert Suneritioianio of Chicogm, Wi. aon 
Toshin, Maued, Mnctrizs oisen in Londen, 
Ertclaral, ad Bertin, Germany. 
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Bausch & Lomb-Zeiss 
TESSAR LENS 


HE. reserve power of a lens is 

| the very clement that makes it 
valuable to you. 
Not all days will be bright, not 
all things will move at just the rate 
of speed to suit the ordinary lens. 
€] With the TESSAR you have 
the reserve power to meet these 
conditions. You can always de- 
pend on your results—results that 
will pass criticism. 
On sale by photo dealers. 
@Set of sample prints showing 
scope of the TESSAR LENS 
sent on receipt of ten cents. 
@| New Photographic Lens Cata- 


log at dealers or direct. 







aime,  Oor Name ona Photographic: Lens, Mier 

in aa acope, Field Glam, Laboratory -lpparalus, 

rei Engineering of any other Sefentific fn. 
=" gtneen! is our Goareniec. 


Bausch {4 lomb Optical (©. 
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OLD 


A NEW COMBINATION 
OF PRISMS GIVING THE 
HIGHEST EFFICIENCY 


As the Prism Binocular is 
lo the ordinary Tield lass, 
so 15 the Hensoldt to the 
ordinary prism binoctilar. 


Adopted by U.S. Navy 


THE A. LIETZ CO.., Distributors, San Francisco, Cal. 


SED FOR FOLDER 


AROUND THE WORLD 


Two Separate and Distinct Parnes 
Big Journers with Littl: Care 
The out-of-the- Way and un tarratlrar 
nooks and corer arrangements 

rather etelusive. 
Jalieion |e tere | it pan Plecur aT 
RAYMOND & WHITCOMB CO. 
gc ete ftth Avenue, New Yerk ; 308 Washington 


» Beton: TOS 0 retreats t. Philedelphia 
a34 Semhibrt pedal St), beading 


BEFORE 
TRAVELING TO ENGLAND 


Setecl {ik 


H. J. RETO, Genl Agent 


GREAT EASTERN RAILWAY OF ENGLAND 


242 % Giitedwa ¥ New Yack 


fer [aatrateel Fal deat ne © phd rect “4 
Pu DE die wea eH tle F larcoi Fathers, Glico 
a20g Deneoreon. £ wr Fly WE cdi nae 
To THE oO TINE 5 LA Peek, Hr 
LASTS. Trtetere Siventipece, bh ue ele T: 


re 
anil Subttonetioe Sigtiadino: dle Wha AM rent F el 


| TRAVELERS ee 
CHEQUES _ 


7 PTC AMMCAN: | 
BANKERS ASSOCIATION 


When Traveling 
Carry “A.B. A.” Cheques 
and thus avoid all truvel-fund annoy- 
ances, They are safe, self-identifying 
and good everywhere —Abroad and 
At Home. 

Take a book of assorted denomi- 
motions (S10, $20, $50 and $100) on 
Your next trip. | 

Descripiwe Booklet Free an Request 


‘BUY THEM FROM YOUR OWN BANKER | 


CSF ORE CONVENIENT APPLY 
Lies CAS TRUST OOMALAY F WALL, 3T eee me CITY 
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SECOND | 
SLRIES 





EY GILBERT H. GROSVENOR 


‘HE second Series of “SCENES FROM EVERY LAND® contains about 300 (lustrations 
Ponted on the best of paper, is sewed by hand, aod bound in red cloth with An altrachve 





design in three colors Considernts|e drectiptive matter is printed under the pictures 
The book aloo contains a list of about (000 of the moat useful books of travel and works de. 
sciphive of natural history, garettece,atluses; ete Persone ordering ‘miore than one copy can 
have the vulumed pent to different ededtesses jf cestrecd. | a 


PW ALN DINOS ute inoved choth, acaatie:, eervicentzie, andl attractive, #1 (it) podtynaicl; the ether, antheety leather. 
cmenmd”, the color a deep tel wrth all letiercog in gold, $2.00. “Fhe bask could nat he aalid uncer mo at maghe 
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| fae Tose far mez inpins cif Sun bl Serie i, pind ime i apd Piyy ec La nes, ** bound 
Phe wieN | emcee herewsih fu Tara 
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Penna in Ped Clee, 8 
Paktaril tr) Leather, Bo, Dee Loo faflitinn Cry ast Srarm 
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Chicago Beach Hotel € 


American or Horopean Ilan) 
combines the restful quiet of the country nnd seushore with the gaieties of a rev 


summer resortcity., Only ten mintites’ ride by express troins sepurates the theatre 
nnd shopping district from this detightful spot. Here, surrounded by bresiaat ful Lawes 
and flower-beits, tennis Courts, choc, vou can enjoy the cool, refreshing breeses of 
Loke Michigan. For the bathers the smith, sandy beach fs near by, Orchestra 
every evening adie to the delight of promensdes on its 1,100 feet of broad veranda, 


456 large, airy outside rooms. 250 private boarhs, 


Every comtort and convenience. 


Table unexcelled. This finest hotel on the great lukes adjoins the great South Pork 
System, famcus for its golf links, laeoons, lakes, howlevards and horticultural attrac- 
tions, Tourist, transient or summer guest is welconied with true Southern hospitality. 


Most Desirable Works of 


Travel and Nature Study 
Hy 
CHAS. WENDELL TOWNSEND, M. 1. 


A Labrador Spring 


The chief study of Dr. Towneend-« va- 
cnhon trp fo Labtatior wasn wet ely cif the 
brit northern spring, wath the melting 
mo ban lew, vii besinrad crise Lined iaigel Price 
avon cf Bowerpe, tte migrating bteds met 
lediann, and the vere epring activities of 
ite white settlers, Folly illustrated, Cleth, 
| 2mo, $1.50, 


Along the Labrador Coast 


By Charles Wendell Towneend, M.D. 
author of “The Birds of Beare County.” 

A anost teadable and timely scoount of 
atrip tothe Labrador coast, giving full des 
erption of the scenery, climale, poopie, 
fore and fauna, history and tradition; lke. 
Wise fouled of travel and mccemmodathon 
for intended vititors, With numerous 
lustrations and map. Chath, l2me, $1 50), 


ALL BOOKSELLERS 


Dana Estes & Co., Publishers 
BOSTON 





Uhistraied hionklet om request ino Monoger, Sos) Bovlevord aod Loke Shore, Chicago 








MON -LEAK ABLE 
FOUNTAIN PEN 


F you were to bur & pen so con 
structed that it couldn't poanbly 
leak ,— 


Choe that van coold carry anrewhere ard 1 in 
any Pest iy yar proche er bag ahel Keavee 


ct enn abooertantety imk=tig ght ; 


Ome that would wrete inwtently eit 
i tvalcitny: 

(ine Hial wood never went of alain 5 Jor 
niggers : | 

(ne that would carry all grades of mks, 

You wmuld comida: that foouiuin pet 
very nearly perfect, wouldnt you ? 

Io every detail) thane just the kind of poem 
woo yet whens you buy a Mowers 'onlLeak- 
able. Prices $2,341 —$350 and up. 

Ack your doar feet. UW he haunt it, send 
om hes rome wrth Pit o'r, ated We will foe 
ward bin an amertinent bom which you cap 
t 

Milere's Pon. Lew habbe A Tacleet 29 °° Leong, ie jena thee 
easiest shinee’ rare dogtil F ill exalt pocket, 


Cusking & Foster, 
23 pa i Street, Howton, Mian., 


Selling Agents for 
AMERICAN FOUNTAIN PEN CO, 
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JUDD AND DETWEILER, Inc. 


PRINTERS 


We make Sag) ae jah) — Booklets, 


a specialty of Catalogues, 
Legal Printing and 


Brits. This Mastarine is. from Chur Gest Grade 

Presses : -_ 

Records, and of Commercial 

Out-oal-town Work Solicited 
Two Phones 


lotions Printing 















GRAPES, from their most health- 
ful properties, give ROYAL ita 
active and principal ingredient 





Baking Powder | 

Absolitely Pure Le 

It is economy to use Royal Baking Powder. 
it saves labor, health and money. 

Where the best food is required no other 

baking powder or leavening agent can take the 

place or do the work of Royal Baking Powder. 










noes en oe 


SEND FOR A COOK BOOK FOR CAMPING 


Address: Adv. Dept. Royal Baking Powder Co., New York City 


THE 
WASHINGTON LOAN AND TRUST COMPANY 
WASHINGTON, D. C. 


CAPITAL - §1,000,000.00 
SURPLUS , : . $250,000.00 


CHARTERED BY CONGRESS OF U. S&S. AND UNDER THE SUPERVISION OF THE 
COMPTROLLER OF THE CURRENCY 


SOLICITS OUT OF TOWN ACCOUNTS AND PAYS INTEREST ON ALL DEPOSITS 


ACTS AS EXECUTOR AND TRUSTEE UNDER WILL AND IN ALL FIDUCIARY 
CAPACITIES 


BUYS AND SELLS FOREIGN EXCHANGE 
JOHN JOY EDSON, 


PRESIDENT 





CHARTEREO taa8 





PHILADELPHIA, PA. 
CAPITAL AND SURPLUS, $10,000,000 
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